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Section 1.0 Introduction 

C r o n u s C h e m i c a l s , LLC (Cronus o r Faci l i ty) has r e q u e s t e d a P r e v e n t i o n o f S ign i f icant 

D e t e r i o r a t i o n o f A i r Qua l i t y (PSD) cons t r uc t i on p e r m i t f o r t h e c o n s t r u c t i o n of a fe r t i l i ze r p lan t 

l o c a t e d jus t w e s t o f T u s c o l a , I l l inois o n US R o u t e 36 . C r o n u s is p r o p o s i n g t o cons t ruc t a Fac i l i ty 

t ha t w o u l d m a n u f a c t u r e n i t rogen based fe r t i l i ze rs (i.e., u rea a n d a m m o n i a ) us ing na tu ra l gas as 

a f e e d s t o c k . The m a n u f a c t u r e o f u rea and a m m o n i a us ing na tu ra l gas is w e l l - e s t a b l i s h e d w i t h 

n u m e r o u s fac i l i t ies cu r ren t l y o p e r a t i n g w o r l d w i d e us ing th is t e c h n o l o g y . 

T h e Fac i l i ty w o u l d be d e v e l o p e d to p r imar i l y p r o d u c e u r e a , w h i c h is a so l id ma te r i a l t ha t can be 

read i l y s t o red and h a n d l e d . The Faci l i ty w o u l d a lso be ab le to sel l a po r t i on of its a n n u a l o u t p u t 

as a m m o n i a . This is e x p e c t e d t o o c c u r o n a s e a s o n a l bas is , c o n s i s t e n t w i t h agr icu l tu ra l d e m a n d 

f o r a m m o n i a . 

T h e Fac i l i ty is be ing d e v e l o p e d fo r a n o m i n a l da i l y p r o d u c t i o n capac i t y o f a b o u t 4 , 8 8 0 tons o f 

u rea o r 2 ,789 t o n s o f a m m o n i a . The p r inc ip le e m i s s i o n s un i ts at t h e Faci l i ty w o u l d be an 

a m m o n i a p lan t , w i t h a r e f o r m e r f u r n a c e and bo i le r , and a u rea p lan t . The a m m o n i a p lan t 

w o u l d m a k e the a m m o n i a tha t w o u l d e i t he r be f u r t h e r p r o c e s s e d in t h e urea p lan t o r s t o red fo r 

d i r ec t sa le . The gas- f i red r e f o r m e r f u r n a c e and the bo i le r w o u l d d i rec t l y s u p p o r t t h e o p e r a t i o n 

o f t h e a m m o n i a p lant a n d , by w a y o f t he a m m o n i a p lan t , p rov i de s t e a m fo r o t h e r o p e r a t i o n s at 

t h e Fac i l i ty . 

A m m o n i a (NH 3 ) w o u l d be p r o d u c e d in t h e a m m o n i a p lan t by c o m b i n i n g h y d r o g e n (H 2 ) and 

n i t r o g e n (N 2 ) . The h y d r o g e n w o u l d be m a d e in t h e r e f o r m e r f r o m t h e na tura l gas f e e d s t o c k 

and w a t e r . The n i t rogen w o u l d be o b t a i n e d f r o m t h e a t m o s p h e r e . T o p r o d u c e u rea 

( C O [ N H 2 ] 2 ) , the u rea p lan t w o u l d c o m b i n e N H 3 w i t h c a r b o n d i ox i de ( C 0 2 ) , w h i c h is a lso 

p r o d u c e d in t he a m m o n i a p lant . 

O t h e r e m i s s i o n un i ts at t h e p r o p o s e d Faci l i ty w o u l d i nc lude a u rea g r a n u l a t o r t o p r o d u c e so l id 

u rea a n d t h e s u b s e q u e n t s to rage and hand l i ng o f u rea p r o d u c t . The Faci l i ty w o u l d a lso have 

t w o f la res to c o n t r o l re leases o f o f fgas du r i ng s ta r tup and m a l f u n c t i o n o f t he a m m o n i a and 

u rea p lan ts , a s ta r tup hea te r f o r t he a m m o n i a p lan t , a c o o l i n g t o w e r , and a sa fe ty f la re fo r t h e 

a m m o n i a s to rage tanks , c o m p o n e n t s (i.e., va l ves , p u m p s and o t h e r e q u i p m e n t w i t h po ten t i a l 

f o r e m i s s i o n s f r o m leaks) , r o a d w a y s , and e m e r g e n c y eng ines . 

W h e n the PSD P e r m i t A p p l i c a t i o n w a s u n d e r r e v i e w by t h e Il l inois E n v i r o n m e n t a l P r o t e c t i o n 

A g e n c y (IEPA), C r o n u s w a s c o n t a c t e d by t h e U n i t e d S ta tes E n v i r o n m e n t a l P r o t e c t i o n A g e n c y 

(USEPA) and i n f o r m e d tha t an E n d a n g e r e d Spec ies Ana l ys i s (ESA) w a s requ i red t o be c o m p l e t e d 

fo r th is p ro jec t . C r o n u s w a s p r o v i d e d w i t h t h e d ra f t " R e c o m m e n d e d S c o p e o f Ana l ys i s f o r 

E n d a n g e r e d Spec ies E v a l u a t i o n " (a.k.a " R o a d m a p " ) ( A p p e n d i x A) by t h e U S E P A . The R o a d m a p 

084547(3) 

July 2014 1 

C O N E S T O G A - R O V E R S 
^ A S S O C I A T E S ; 



Cronus Chemicals, LLC Endangered Species Analysis 

i n d i c a t e d tha t , p e n d i n g t h e p r e s e n c e o f su i tab le hab i ta t , t h e f o l l o w i n g spec ies s h o u l d be 

a d d r e s s e d in an e n d a n g e r e d spec ies ana lys i s : Ind iana Bat , N o r t h e r n Long -ea red Bat , Eas te rn 

Pra i r ie F r inged O r c h i d , a n d t h e S n u f f b o x M u s s e l . 

T h e R o a d m a p i nd i ca ted t h a t t h e ESA s h o u l d c o v e r c r i te r ia po l l u tan ts and h a z a r d o u s ai r 

p o l l u t a n t s (HAP) f o r t h e p r o p o s e d pro jec t . C r o n u s c o n t a c t e d t h e U S E P A to r eques t a spec i f i c 

l ist o f po l l u t an t s t ha t n e e d e d t o be e v a l u a t e d as par t o f t h e ESA. T h e U S E P A r e q u e s t e d tha t t h e 

f o l l o w i n g po l l u tan ts be a d d r e s s e d in t h e ana lys i s : c a r b o n m o n o x i d e (CO), ox i des o f n i t r ogen 

( N O x ) , pa r t i cu la te m a t t e r ( P M ) , su l fu r d i ox i de ( S 0 2 ) , 1 ,3 -Bu tad iene , a rsen ic , b e r y l l i u m , 

c a d m i u m , c h r o m i u m , coba l t , f o r m a l d e h y d e , m a n g a n e s e , m e r c u r y , m e t h a n o l , n i cke l , P A H , 

p r o p y l e n e o x i d e , a n d s e l e n i u m . 

1.1 Endangered Species Information 

T h e Ind iana Bat , an e n d a n g e r e d spec ies , is a m i g r a t o r y spec ies m o v i n g b e t w e e n w i n t e r i n g and 

s u m m e r hab i ta ts . W i n t e r i n g hab i ta t s cons is t o f karst reg ions and o t h e r cave - l i ke hab i ta ts , w h i l e 

s u m m e r hab i ta t s cons is t o f w o o d e d a reas a l o n g r ipa r ian z o n e s a n d u p l a n d w o o d e d a r e a s . 1 

P r e f e r r e d w i n t e r hab i ta t t e m p e r a t u r e s a re t yp i ca l l y b e l o w 10°C (50°F) w i t h i n f r e q u e n t d r o p s 

b e l o w f r e e z i n g d u e to t he m e t a b o l i c r e q u i r e m e n t s o f t he spec ies . S u m m e r hab i ta ts cons is t o f 

t r e e s w i t h ex fo l i a t i ng bark a l o n g r ipar ian z o n e s and roos t in t r e e s w i t h i n c a n o p y gaps in f o res t s , 

f e n c e l ines , o r a l o n g w o o d e d e d g e s . Insec t i vo rous f e e d i n g o c c u r s in s e m i - o p e n to c l osed 

f o r e s t e d hab i ta t s , f o res t e d g e s , a n d in r ipar ian z o n e s . Based o n a r e v i e w o f t h e p ro jec t a r e a , by 

t h e U S E P A a n d C r o n u s , it w a s d e t e r m i n e d tha t no hab i ta t is p r e s e n t w i t h i n t h e p ro jec t a r e a . 

T h e N o r t h e r n Long -ea red Bat , w h i c h has b e e n p r o p o s e d as an e n d a n g e r e d s p e c i e s , is a 

m i g r a t o r y spec ies m o v i n g b e t w e e n w i n t e r i n g a n d s u m m e r hab i ta ts . W i n t e r i n g hab i ta ts cons is t 

o f large caves and m i n e s t h a t have large passages a n d e n t r a n c e s w i t h e x t r e m e l y h igh h u m i d i t y . 

S u m m e r hab i ta t s cons is t o f w o o d e d a reas a l o n g r ipar ian z o n e s , u p l a n d w o o d e d a reas , and 

c a v e s / m i n e s . 2 P re fe r red w i n t e r hab i ta t cons is ts o f c o n s t a n t t e m p e r a t u r e s a n d h igh h u m i d i t y 

leve ls w i t h no air cu r ren t s . S u m m e r hab i ta ts cons is t o f t rees w i t h ex fo l i a t i ng bark a long r ipa r ian 

z o n e s , m i n e / c a v e s , a n d have a lso b e e n f o u n d in ba rns and s h e d s . Insec t i vo rous f e e d i n g o c c u r s 

in s e m i - o p e n to c l o s e d f o r e s t e d hab i ta t s , f o res t e d g e s , and in r ipa r ian z o n e s . Based o n a r e v i e w 

o f t h e p ro jec t a r e a , by t h e U S E P A a n d C r o n u s , it w a s d e t e r m i n e d t h a t no hab i ta t is p resen t 

w i t h i n t h e p ro jec t a r e a . 

1 http://www.fws.gov/midwest/Endangered/mammals/inba/inbafctsht.html 
2 http://www.fws.gov/midwest/endangered/mammals/nlba/pdf/NLBAFactSheet27Sept2013.pdf 
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T h e Eas te rn Pra i r ie F r inged O r c h i d occu rs in n u m e r o u s hab i ta ts f r o m m e s i c p ra i r ie to va r i ous 

w e t l a n d t y p e s (sedge m e a d o w s , m a r s h e d g e s , and b o g s ) . 3 It t h r i ves bes t in fu l l s u n , g rassy 

hab i t a t w i t h l i t t le o r no w o o d y g r o w t h . A s w i t h all o r ch ids , th is p lan t requ i res m y c o r r h i z a e 

( fungal s y m b i o n t ) f o r seed g e r m i n a t i o n . The e a s t e r n pra i r ie f r inged o rch id is t h r e a t e n e d 

b e c a u s e hab i ta t was lost to ag r i cu l tu re . M o r e recen t l y , dec l i ne o f t h e p lant is d u e to hab i ta t 

loss f r o m d ra i nage o f w e t l a n d s , p r i m a r y eco log i ca l s u c c e s s i o n (es tab l i shmen t o f w o o d y 

vege ta t i on ) , c o m p e t i t i o n f r o m n o n - n a t i v e spec ies , a n d o v e r co l l ec t i on by p lant co l l ec to r s . 

Based o n a r ev i ew o f t h e p ro jec t a r e a , by t h e U S E P A and C r o n u s , it w a s d e t e r m i n e d tha t hab i ta t 

is p r e s e n t w i t h i n the pro jec t a r e a . 

T h e S n u f f b o x M u s s e l has b e e n k n o w n to o c c u r in Doug las C o u n t y w i t h i n the E m b a r r a s s River . 

Sma l l t o m e d i u m s ized s t reams w i t h sw i f t cu r ren ts a n d f l oo rs w i t h coa rse sand a n d grave l 

p r o v i d e p r e f e r r e d hab i ta t f o r t h e S n u f f b o x M u s s e l . T h e S n u f f b o x is t h r e a t e n e d by n o n n a t i v e 

s p e c i e s , d a m s , and s e d i m e n t a t i o n c a u s e d by p o o r agr i cu l tu ra l land u s e . 4 A recen t repor t , 

" F r e s h w a t e r M u s s e l s o f the Kaskask ia River B a s i n , " p r e p a r e d by the Il l inois N a t u r a l H is to ry 

S u r v e y in Feb rua ry 2 0 1 3 , i nd i ca ted t h a t t h e s n u f f b o x m u s s e l is no t p resen t in t h e Kaskask ia 

River . Based o n t h e s e f ind ings , C r o n u s r e q u e s t e d a d e c i s i o n by t h e US Fish and W i l d l i f e Serv ice 

(US FWS) to d e t e r m i n e if t he S n u f f b o x c o u l d be r e m o v e d f r o m c o n s i d e r a t i o n in t h e ESA. O n 

J u n e 12 , 2 0 1 4 C r o n u s w a s no t i f i ed v ia e m a i l by t h e U S E P A tha t t h e S n u f f b o x c o u l d be r e m o v e d 

f r o m c o n s i d e r a t i o n in t he ESA. 

A s a resu l t o f in i t ia l d i scuss ions w i t h t h e U S E P A , t h e Indian Bat and N o r t h e r n L o n g - e a r e d Bat 

w e r e r e m o v e d f r o m c o n s i d e r a t i o n . In a June 12, 2 0 1 4 e m a i l t h e U S E P A ind i ca ted t ha t t he 

S n u f f b o x M u s s e l c o u l d be r e m o v e d f r o m c o n s i d e r a t i o n in t he ESA. A s a resul t , t h e Eas te rn 

Pra i r ie Fr inged Orch id is t h e o n l y r e m a i n i n g spec ies f o r c o n s i d e r a t i o n in the ESA. 

U p o n r e v i e w o f aer ia l p h o t o g r a p h y , t o p o g r a p h i c m a p s , N a t i o n a l W e t l a n d Inven to ry M a p s , a n d 

Land Use M a p s of t h e pro jec t a r e a , it has b e e n d e t e r m i n e d tha t hab i ta t f o r t he Eas te rn Pra i r ie 

F r inged O r c h i d is p resen t w i t h i n t h r e e k i l o m e t e r (km) o f t h e p ro jec t s i te . Hab i ta t f o r t h e 

Eas te rn Pra i r ie F r inged Orch id is on l y p resen t in a s m a l l p o r t i o n o f t h e 3 -km rad ius of t h e 

Faci l i ty , s ince a ma jo r i t y o f t h e s u r r o u n d i n g a rea is d i s t u r b e d agr i cu l tu ra l l and . 

D e p o s i t i o n m o d e l i n g was r e q u e s t e d in t h e R o a d m a p fo r severa l of t he po l l u tan ts f r o m t h e 

Faci l i ty . The D e p o s i t i o n M o d e l i n g R e p o r t is i nc l uded in A p p e n d i x B o f th is repo r t . The 

d e p o s i t i o n m o d e l i n g w a s c o n d u c t e d us ing t h e A m e r i c a n M e t e o r o l o g i c a l S o c i e t y / E n v i r o n m e n t a l 

P r o t e c t i o n A g e n c y Regu la to ry m o d e l ( A E R M O D ) v e r s i o n 1 3 3 5 0 . A E R M O D is an E P A a p p r o v e d 

s t e a d y s ta te G a u s s i a n p l u m e m o d e l c a p a b l e o f m o d e l i n g mu l t i p l e sou rces in s i m p l e and 

c o m p l e x t e r ra i n . The d e p o s i t i o n m o d e l i n g w a s based o n t h e p r o c e d u r e s in t he S c r e e n i n g Leve l 

3 http://www.fws.gov/ midwest/endangered/plants/epfo.html 
4 http://www.fws.gov/midwest/endangered/clams/snuffbox/SnuffboxFactSheet.html 
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Eco log ica l Risk A s s e s s m e n t P r o t o c o l f o r H a z a r d o u s W a s t e C o m b u s t i o n Fac i l i t i es 5 . Regu la to ry 

d e f a u l t se t t ings w e r e used fo r th is m o d e l i n g ana lys is , i n c l u d i n g : 

• R e c e p t o r e l e v a t i o n 

• B o u n d a r y layer p a r a m e t e r s c a l c u l a t e d by A E R M E T 

• C a l m a n d m iss ing da ta t r e a t m e n t 

• Stack t i p d o w n w a s h 

• D i rec t i on spec i f i c bu i l d i ng d o w n w a s h 

N i t r o g e n o x i d e s a n d su l fu r d i o x i d e e m i s s i o n s w e r e e v a l u a t e d to ind ica te if t h e i r e m i s s i o n ra tes 

w o u l d p o s e a t h r e a t t o t h e surv iva l ra te o f t he p lan t spec ies o f c o n c e r n . A d e t a i l e d ana lys is is 

p r o v i d e d in S e c t i o n 2.1 N i t r o g e n and Su l fu r D e p o s i t i o n A n a l y s i s . 

Impacts resu l t i ng f r o m C O e m i s s i o n s f r o m t h e Faci l i ty w e r e c o m p a r e d t o b a c k g r o u n d t o 

d e t e r m i n e if po ten t i a l impac t s w o u l d resu l t f r o m t h e p r o p o s e d Fac i l i ty and a re i n c l u d e d in 

S e c t i o n 2 .2 . 

A H A P i m p a c t e v a l u a t i o n fo r t h e l ist of H A P p r o v i d e d in t h e R o a d m a p by the U S E P A is l oca ted in 

S e c t i o n 2 .3 . 

Pa r t i cu la te M a t t e r ( P M ) a n d P M less t h a n 10 m i c r o n s ( P M i 0 ) e m i s s i o n s f r o m t h e Faci l i ty w e r e 

e v a l u a t e d f o r po ten t i a l i m p a c t s t o t h e spec ies o f c o n c e r n . T h e ana lys is is p r o v i d e d in 

S e c t i o n 2.4 o f th is d o c u m e n t . 

1.2 Project Location 

T h e Faci l i ty is l oca ted o n t h e n o r t h s ide o f I l l inois R o u t e 36 a p p r o x i m a t e l y o n e m i l e w e s t o f 

T u s c o l a , I l l inois. T h e U T M C o o r d i n a t e s o f t h e Faci l i ty a re 3 8 6 2 9 0 . 4 0 N o r t h a n d 4 4 0 5 7 2 4 . 5 2 East 

w i t h N A D 83 d a t u m . T h e Fac i l i ty cons is ts o f a p p r o x i m a t e l y 3 0 0 ac res o f l and . 

1.3 Facility Emissions 

T h e Fac i l i ty 's e m i s s i o n s qua l i f y it as a ma jo r s ta t i ona ry s o u r c e o f C O , N O x , a n d P M less t h a n 10 

m i c r o n s ( P M 1 0 ) , a n d P M less t h a n 2.5 m i c r o n s ( P M 2 5 ) . P M 1 0 , N O x , C O , S 0 2 , a n d H A P m o d e l i n g 

w e r e c o n d u c t e d t o d e t e r m i n e m a x i m u m a n n u a l d e p o s i t i o n w i t h i n a 3-km rad ius o f t h e 

5 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
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Fac i l i t y . The Faci l i ty e m i s s i o n s fo r t h e s e po l l u tan ts at m a x i m u m o p e r a t i n g des ign capac i t y are 

p r o v i d e d o n Tab le 1.2-1: 

Table 1.2-1 Maximum and Permitted Emissions 

Pollutant 

Maximum Operating Capacity 
(ton/yr) 

Proposed Permitted Limits 

(ton/yr) 

C O 4 0 7 253 .4 

P M 1 0 166 133.6 

P M 2 . 5 164 126 .6 

S 0 2 5.0 5.0 

N O x 139 120 .8 

Inorganic H A P 

A r s e n i c 7 .43E-04 

Be ry l l i um 4 .46E-05 

C a d m i u m 4 . 0 9 E - 0 3 

C h r o m i u m 5 .20E-03 

C o b a l t 3 .12E-04 

M a n g a n e s e 1.41E-03 

N i cke l 7 .81E-03 

M e r c u r y 9 .67E-04 

S e l e n i u m 8 .92E-05 

O r g a n i c H A P 

F o r m a l d e h y d e 4 .68 

M e t h a n o l 2 .58 

P A H 9 .20E-03 

P r o p y l e n e Ox ide 1.21E-01 

1 ,3 -Bu tad iene 1.82E-03 

E m i s s i o n s at m a x i m u m o p e r a t i n g capac i t y w e r e ca l cu la ted a s s u m i n g 8 ,760 h o u r s p e r y e a r 

(h r /y r ) at m a x i m u m si te rat ings u t i l i z ing em iss i ons con t ro l s . T h e p r o p o s e d p e r m i t t e d e m i s s i o n 

l im i ts a re less t h a n t h e m o d e l e d em iss i on ra tes f r o m t h e Faci l i ty e x c e p t fo r S 0 2 , w h i c h is 

i d e n t i c a l . M o d e l i n g w a s p e r f o r m e d o n e m i s s i o n s at m a x i m u m o p e r a t i n g capac i t y ; t h e r e f o r e , 

t h e m o d e l e d i m p a c t s p r o v i d e d in th is ana lys is are s l ight ly o v e r e s t i m a t e d b e c a u s e t h e y a re 

b a s e d o n the h ighe r v a l u e . 

Section 2.0 Pollutant Analysis 

2.1 Nitrogen and Sulfur Deposition Analysis 

Excess levels o f n i t r ogen have the po ten t i a l f o r nega t i ve impac ts o n t h e p lant spec ies o f 

c o n c e r n . N i t r o g e n leve ls a b o v e n o r m a l d e p o s i t i o n can cause , a m o n g o t h e r t h i ngs , t he p lan ts to 
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be c r o w d e d ou t by o t h e r c o m m o n , aggress ive p lan ts , w h i c h can lead to spec ies d e c l i n e . Su l fu r 

d e p o s i t i o n in excess o f n o r m a l a n n u a l d e p o s i t i o n can l ead t o a pH c h a n g e o f na t i ve so i l , 

r esu l t i ng in a loss o f su i tab le hab i ta t and spec ies d e c l i n e . T h e b a c k g r o u n d da ta fo r n i t r ogen a n d 

su l f u r d e p o s i t i o n m o d e l i n g is c o n t a i n e d in A p p e n d i x C. T o be c o n s e r v a t i v e , ox i des o f n i t r ogen 

w e r e m o d e l e d in p lace o f n i t r o g e n , and ox ides o f su l fu r w e r e m o d e l e d in p lace o f su l fu r f o r t h e 

Fac i l i t y a n d the fac i l i t ies in t h e v ic in i t y p r o v i d e d by t h e IEPA. Th is wi l l o v e r e s t i m a t e n i t r ogen 

a n d su l fu r d e p o s i t i o n ra tes f r o m t h e Faci l i ty . For c la r i f i ca t ion p u r p o s e s , t h e ana lys is w i l l re fe r t o 

o x i d e s of n i t r ogen and ox ides o f su l fu r as N and S respec t i ve l y . 

T h e r e is no i n f o r m a t i o n ava i l ab le t h a t i nd i ca tes t h e c o n c e n t r a t i o n s o f N o r S d e p o s i t i o n 

b a c k g r o u n d leve ls in t he v i c in i t y o f t h e p r o p o s e d p ro jec t . The c loses t d e p o s i t i o n m o n i t o r i n g 

s t a t i o n , l oca ted in Bondv i l l e , I l l inois, w a s c h o s e n as b a c k g r o u n d b e c a u s e it is t h e m o s t 

r e p r e s e n t a t i v e o f w h e r e t h e e m i s s i o n s o f t he p r o p o s e d p ro jec t w i l l be d e p o s i t e d . T h e B o n d v i l l e 

M o n i t o r i n g S ta t ion is par t of t h e U S E P A ' s C l e a n A i r S ta tus and T r e n d s n e t w o r k . 

T h e Bondv i l l e M o n i t o r i n g S ta t i on cu r ren t l y l ists d a t a up t o and i nc l ud i ng 2 0 1 2 ( A p p e n d i x C). 

P red i c t i ve d e p o s i t i o n m o d e l i n g f r o m the p r o p o s e d Faci l i ty w a s run fo r t h e yea rs 2 0 0 8 t o 2 0 1 2 . 

By t a k i n g t h e h ighes t d e p o s i t i o n b a c k g r o u n d c o n c e n t r a t i o n o f N f r o m 2 0 0 8 to 2 0 1 2 

(7.61 k i l og rams per hec ta re per y e a r [ kg /ha / y r ] ) 6 and c o m p a r i n g it to t h e h ighes t m o d e l e d 

d e p o s i t i o n rate f r o m 2 0 0 8 t o 2 0 1 2 (271.50 k g / h a / y r ) 7 , t h e ove ra l l i nc rease o f n i t r ogen 

d e p o s i t i o n f r o m C r o n u s a n d the s u r r o u n d i n g fac i l i t ies w i l l be 3 5 . 6 7 t i m e s h ighe r t h a n 

b a c k g r o u n d . The N d e p o s i t i o n ra te so le l y f r o m C r o n u s is 1.306 k g / h a / y r 8 o r 17 p e r c e n t o f 

b a c k g r o u n d . (The m o d e l e d d e p o s i t i o n ra tes w e r e c o n v e r t e d us ing t h e f o l l o w i n g e q u a t i o n s : 

0 . 1 3 0 6 g r a m s pe r me te r s s q u a r e d [g /m 2 ] x 1 0 , 0 0 0 m 2 / l ha = 1,306 g / h a / y r ; 1,306 g / h a / y r x 

0 .001 g / kg = 1.306 kg /ha /y r . ) 

T h e a d d i t i o n a l N d e p o s i t i o n f r o m C r o n u s a l o n e wi l l no t l ike ly c a u s e a d v e r s e i m p a c t s t o t h e 

s u r r o u n d i n g f l o ra . The z o n e o f N d e p o s i t i o n at t he h ighes t r e c e p t o r a n d a ra te o f 

1.306 k g / h a / y r is an e x t r e m e l y sma l l a rea l oca ted at t h e n o r t h e a s t f e n c e l ine and t h e 

n e i g h b o r i n g p r o p e r t y w e l l w i t h i n t h e 3 -km rad ius o f t h e Fac i l i t y . 9 Based o n a r e v i e w o f land 

u s e / l a n d c o v e r f o r t h e s u r r o u n d i n g a r e a , po ten t i a l hab i ta t f o r t h e Eas te rn Pra i r ie F r inged O r c h i d 

w o u l d be w e s t and s o u t h w e s t o f t h e p r o p o s e d Faci l i ty w h i c h has a m u c h l o w e r d e p o s i t i o n ra te 

(0 .10 k g / h a / y r ) . 1 0 A s i nd i ca ted a b o v e , t h e N d e p o s i t i o n resu l t i ng f r o m t h e p r o p o s e d C r o n u s 

Fac i l i ty a l o n e is no t a s ign i f i can t i nc rease and w i l l no t resu l t in any a d v e r s e i m p a c t s . A l t h o u g h 

t h e m a x i m u m d e p o s i t i o n ra te w a s r e q u e s t e d t o be used in t h e ana lys is , t h e i m p a c t s assoc ia ted 

, USEPA, 2014. Data can be found at http://www.epa.gov/castnet/javaweb/site_pages/BVL130.html. 
7 Based on a maximum deposition of 27.15 g /m 2 , Appendix B, page B-7. 
8 Based on a maximum deposition of 0.1306 g /m 2 , Appendix B, page B-7. 
9 Appendix B, Figure 13. 

Appendix B, Figure 13. 
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w i t h t h e p r o p o s e d Faci l i ty d e m o n s t r a t e t ha t n e i g h b o r i n g fac i l i t ies c o n t r i b u t e ove r 9 9 % of t h e 

t o t a l N d e p o s i t i o n fo r t he p ro jec t a r e a . 

A d e p o s i t i o n rate o f 1.306 k g / h a / y r N a d d e d t o t h e b a c k g r o u n d leve l o f 7.61 k g / h a / y r N w o u l d 

g ive a m a x i m u m a n n u a l to ta l N d e p o s i t i o n rate o f 8 .916 k g / h a / y r . C o m p a r e d to t h e b e n c h m a r k 

o f 5 t o 10 k g / h a / y r N, the d e p o s i t i o n rate of 8 .916 k g / h a / y r is w i t h i n the a l l o w a b l e p a r a m e t e r s 

f o r no a d v e r s e i m p a c t s to t he spec ies of c o n c e r n . 1 1 

A l t h o u g h a to ta l d e p o s i t i o n rate o f 8 .916 k g / h a / y r o f N , i nc l ud ing b a c k g r o u n d , w o u l d be 

d e p o s i t e d o n an a n n u a l basis in t h e a rea o f c o n c e r n , on l y a s m a l l po r t i on o f t h e N d e p o s i t e d 

w o u l d be ava i l ab le f o r p lant up take . P r i m a r y up take o f N by p lan ts is in t he f o r m o f a m m o n i u m 

o r n i t ra te a n d even tua l l y conve r t s t o a m i n o ac ids , nuc le i c ac ids , and va r i ous o t h e r N c o n t a i n i n g 

m o l e c u l e s w i t h i n the p lant . The ra t io o f N t o c a r b o n in p lan t t i ssues is a p p r o x i m a t e l y 1:6, 

resu l t i ng in N be ing the m o s t c o m m o n l im i t ing f ac to r f o r p lan t g r o w t h . Ava i l ab le N is o b t a i n e d 

f r o m n o n - b i o l o g i c a l p rocesses (e.g. l igh tn ing) , f ree - l i v i ng b a c t e r i a , and se lec t l egumes and 

ac t i no rh i za l spec ies o f p lan ts . If t h e N is no t c o n v e r t e d to a m m o n i u m or n i t ra te by o n e o f t hese 

p r o c e s s e s , it w i l l r e m a i n use less t o t h e p lant a n d r e m a i n in t h e r h i z o s p h e r e . M o s t N u t i l i zed by 

p lan ts is f i xed in t he r h i zosphe re and add i t i ona l o rgan i c N m a y m ig ra te t o th is z o n e a r o u n d the 

p lan ts r o o t s f r o m t h e 0 h o r i z o n o f t h e soi l p ro f i le o r f r o m fe r t i l i ze r app l i ca t i ons . T h e r e f o r e , on ly 

a f r ac t i on o f t h e N d e p o s i t i o n w i l l be ava i l ab le f o r p lan t up take . 

T a k i n g in to a c c o u n t t he N cyc le , a m o r e accu ra te d e p o s i t i o n rate of 1.306 k g / h a / y r N, a n d the 

fac t t ha t t h e s u r r o u n d i n g land is used p r imar i l y f o r ag r i cu l t u re , and t h e app l i ca t i on of n i t r ogen 

b a s e d fe r t i l i ze rs , it is no t an t i c i pa ted tha t t he a d d i t i o n o f N f r o m C r o n u s wi l l adve rse l y i m p a c t 

t h e spec ies o f c o n c e r n . 

D u r i n g t h e s a m e t i m e f r a m e f r o m 2 0 0 8 to 2 0 1 2 , Bondv i l l e had a m a x i m u m su l fu r d e p o s i t i o n 

b a c k g r o u n d c o n c e n t r a t i o n of 8 .54 k g / h a / y r . 1 2 C o m p a r e d t o t h e m a x i m u m m o d e l e d d e p o s i t i o n 

ra te f r o m 2 0 0 8 t o 2 0 1 2 (39.8 k g / h a / y r 1 3 o r a p p r o x i m a t e l y 4 .66 t i m e s backg round ) . The S 0 2 

d e p o s i t i o n so le l y f r o m Cronus is 0 .0173 k g / h a / y r 1 4 o r 0 .20 p e r c e n t o f b a c k g r o u n d . Su l fu r 

e m i s s i o n s f r o m C r o n u s are not e x p e c t e d to be s ign i f i can t . 

S i t e - spec i f i c i n f o r m a t i o n as to ac tua l c o n c e n t r a t i o n s o f N and S in b a c k g r o u n d c o n c e n t r a t i o n s is 

no t ava i l ab le fo r t h e Faci l i ty . T h e r e f o r e , w e e s t i m a t e d the b a c k g r o u n d leve l based on the 

B o n d v i l l e s i te a n d t h e n a t t e m p t e d to d e t e r m i n e w h a t e f fec t t h e a d d i t i o n a l N and S wi l l have o n 

t h e p lan t s p e c i e s . T h e p r o p o s e d N O x e m i s s i o n s i nc rease resu l t i ng f r o m t h e p r o p o s e d fac i l i ty 

1 1 Impacts of Nitrogen Deposition on California Ecosystems & Biodiversity, California Energy Commission, May 2006. 

Appendix C. 

Based o n a H 

Based on a Maximum Deposition of 0.00173 g /m 2 , Appendix B, Page B-7. 

1 3 Based on a Maximum Deposition of 3.98 g /m 2 , Appendix B, Page B-7 
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wi l l resu l t in a less t h a n 4 % inc rease t o t h e Doug las C o u n t y N O x e m i s s i o n s i nven to r y . W h e n t h e 

Fac i l i ty is o p e r a t e d at m a x i m u m capac i t y ; h o w e v e r , t h e Faci l i ty w i l l be o p e r a t e d at p e r m i t t e d 

leve ls . T h e a m o u n t of N a n d S d e p o s i t i o n is e x p e c t e d to be at de m i n i m i s leve ls . W i t h t ha t sa id , 

it is d o u b t f u l t h a t t he l o w leve ls o f N and S d e p o s i t i o n c o u l d ac tua l l y bene f i t o r h a r m t h e so i ls 

w h e r e t h e spec ies o f c o n c e r n are l o c a t e d . 

2.2 Carbon Monoxide Analysis 

C O w a s e v a l u a t e d in t h e s a m e m a n n e r as the o t h e r po l l u tan ts in th is e v a l u a t i o n . T h e r e w a s no 

Ef fec t S c r e e n i n g Leve l (ESL) fo r C O ; t h e r e f o r e , t h e N a t i o n a l A m b i e n t A i r Q u a l i t y S t a n d a r d 

( N A A Q S ) f o r C O w a s used as t h e ESL f o r th is ana lys is . As a resu l t , t h e m o d e l e d rate w a s a d d e d 

to t he b a c k g r o u n d c o n c e n t r a t i o n , p r o v i d e d by the IEPA, and c o m p a r e d t o t he N A A Q S l imi t . T h e 

c o m b i n e d C O ra te w a s less t h a n t h e N A A Q S s t a n d a r d pe r t h e N A A Q S ana lys is i n c l u d e d in 

D i s p e r s i o n M o d e l i n g R e p o r t c o n t a i n e d in t he PSD A p p l i c a t i o n . A s a resu l t , no a d v e r s e e f fec ts 

a re a n t i c i p a t e d resu l t i ng f r o m t h e i nc reased C O e m i s s i o n rate a s s o c i a t e d w i t h t h e p r o p o s e d 

Faci l i ty . 

2.3 Analysis of Hazardous Air Pollutants 

W i t h t h e o p e r a t i o n o f t h e fe r t i l i ze r p lant , C r o n u s w i l l r e lease a va r i e t y of d i f f e ren t c h e m i c a l s 

t h a t a re c a t e g o r i z e d as H A P u n d e r t h e C lean A i r Ac t . The H A P e m i s s i o n tab le is i n c l u d e d in 

A p p e n d i x D. H A P can be h a r m f u l t o h u m a n hea l t h and t h e e n v i r o n m e n t if f o u n d in su f f i c ien t 

leve ls . H A P wi l l d i s p e r s e o v e r a w i d e a rea o n c e t h e y exi t t h e Faci l i ty caus ing H A P to be 

d e p o s i t e d in to a reas c o n s i d e r e d to be po ten t i a l hab i ta t f o r t he l is ted spec ies r e f e r e n c e d in t h e 

R o a d m a p . 

A H A P analys is w a s p r e p a r e d f o l l o w i n g t h e gu ide l i nes set f o r t h in t h e " S c r e e n i n g Leve l 

Eco log ica l Risk A s s e s s m e n t P r o t o c o l f o r H a z a r d o u s W a s t e C o m b u s t i o n F a c i l i t i e s . " 1 5 C a l c u l a t i o n s 

w e r e c o m p l e t e d f o r so i l ( A p p e n d i x E fo r t h e l ist o f H A P p r o v i d e d by U S E P A in t h e " R o a d m a p " . ) 

T o be c o n s e r v a t i v e in t he r isk e s t i m a t i o n s , t h e h ighes t m o d e l e d d e p o s i t i o n ra tes f r o m t h e 

Faci l i ty w e r e used in t h e H A P ana lys is . 

T h e H A P d e p o s i t i o n rates f r o m the Faci l i ty w e r e ca l cu la ted us ing t h e c h e m i c a l spec i f i c 

p r o p e r t i e s l oca ted in V o l u m e 2 A p p e n d i x A o f t h e S c r e e n i n g Level Eco log ica l Risk A s s e s s m e n t 

P r o t o c o l f o r H a z a r d o u s W a s t e C o m b u s t i o n Fac i l i t ies . T h e m e d i a spec i f i c so i l ca l cu la t i ons w e r e 

c a l c u l a t e d us ing V o l u m e 3 A p p e n d i x B o f t h e S c r e e n i n g Leve l Eco log ica l Risk A s s e s s m e n t 

P r o t o c o l f o r H a z a r d o u s W a s t e C o m b u s t i o n Faci l i t ies and a re p r e s e n t e d in A p p e n d i x E. 

1 5 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
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T h e H A P w e r e ana l yzed to d e t e r m i n e if t h e y e x c e e d a m e d i a spec i f i c eco log i ca l b e n c h m a r k . 

M e t a l H A P w e r e a lso c o m p a r e d t o t h e so i l b a c k g r o u n d levels w i t h i n m e t r o p o l i t a n s ta t is t i ca l 

a reas in I l l inois. A l l o f the H A P w e r e b e l o w b a c k g r o u n d and o r b e n c h m a r k levels (see 

A p p e n d i x E). 

2.4 P M / P M i o Analysis 

P M / P M i o d e p o s i t i o n can have a nega t i ve i m p a c t o n p lan t spec ies . A s P M / P M i o a c c u m u l a t e s o n 

p lan t l eaves , t h e s t o m a t a can be c o v e r e d . If t h e P M / P M 1 0 / P M 2 . 5 su f f i c ien t l y cove rs t h e 

s t o m a t a l o p e n i n g s o n the leaf su r face , t h e p lan ts can su f f e r f r o m r e d u c e d levels o f 

p h o t o s y n t h e s i s and in t u rn r e d u c e r e p r o d u c t i o n ra tes . 

T h e P M / P M i o b e n c h m a r k o f 10 g / m 2 / y r f r o m t h e E x x o n M o b i l Jo l ie t Re f ine ry ESA w a s used in 

th i s a s s e s s m e n t . T h e h ighest m o d e l e d P M d e p o s i t i o n ra te , w h i c h i nc ludes C r o n u s a n d 

s u r r o u n d i n g s o u r c e s , is 27 .15 g / m 2 / y r 1 6 a n d occu rs jus t w e s t o f t he p r o p o s e d Fac i l i t y nea r t h e 

n e i g h b o r i n g c h e m i c a l m a n u f a c t u r i n g Faci l i ty . A m a x i m u m d e p o s i t i o n ra te of P M f o r a reas w i t h 

p o t e n t i a l hab i ta t f o r t h e Eas te rn Pra i r ie F r inged O r c h i d , w h i c h is s o u t h w e s t of t h e p r o p o s e d 

Faci l i ty , is 0.2 g / m 2 / y r 1 7 . 

T h e h ighes t P M / P M i 0 d e p o s i t i o n rate m o d e l e d so le ly f r o m C r o n u s ' s p r o p o s e d Fac i l i t y is 

0 .442 g / m 2 / y r . 1 8 T h e r e is no m e a s u r a b l e P M d e p o s i t i o n s o u t h w e s t o f t h e p r o p o s e d Faci l i ty 

w h e r e po ten t i a l hab i ta t fo r t h e Eas te rn Pra i r ie F r inged O r c h i d is l o c a t e d . T h e r e f o r e , t h e P M 

d e p o s i t i o n ra te o f 0 .44 g / m 2 / y r w a s used in th is ana lys is as a w o r s t - c a s e scena r i o a n d is rough ly 

4 .42 p e r c e n t o f t he b e n c h m a r k used in t h e E x x o n M o b i l Jo l ie t Re f ine ry ESA w h i c h w a s 

10 g / m 2 / y r . T h e r e f o r e , a l t hough t h e r e is po ten t i a l f o r adve rse e f fec ts to t he spec ies o f c o n c e r n 

f r o m the P M / P M i 0 / P M 2 . 5 d e p o s i t i o n , t h e ove ra l l risk is c o n s i d e r e d t o be ins ign i f i can t . 

2.5 Ammonia Analysis 

T h e U S E P A r e q u e s t e d tha t a m m o n i a be i n c l u d e d as a po l l u tan t in t h e ESA. A m m o n i a re leases 

f r o m t h e a m m o n i a p lant w i l l be d i r e c t e d t o t h e f lare and c o n v e r t e d t o N, w h i c h is a c c o u n t e d fo r 

in t h e N i t r o g e n ana lys is . Du r ing n o r m a l o p e r a t i o n a s l ight a m m o n i a sl ip resu l t ing in s m a l l 

a m m o n i a e m i s s i o n s , up t o 2 p p m , w i l l be e x h a u s t e d t h r o u g h t h e p r i m a r y r e f o r m e r e x h a u s t 

s tack . A m m o n i a e m i s s i o n s f r o m t h e p r o p o s e d fac i l i ty a re a n t i c i p a t e d t o be neg l ig ib le . 

Appendix B, page B-7. 
Appendix B, Figure 5. 
Appendix B, page B-7. 
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Section 3.0 Conclusions 

B a s e d o n t h e d e p o s i t i o n ra tes o f n i t r ogen and su l fu r c o m p a r e d t o b a c k g r o u n d d e p o s i t i o n leve ls , 

t h e i n c r e a s e d d e p o s i t i o n f r o m t h e p r o p o s e d Faci l i ty w i l l no t have a s ign i f i can t i m p a c t o n t h e 

Eas te rn Pra i r ie F r inged O r c h i d . F r o m a m e t e o r o l o g i c a l v i e w p o i n t , t h e i nc rease o f n i t rogen and 

su l fu r w o u l d be d i f f i cu l t to t rack o n an a n n u a l basis b e c a u s e c h a n g i n g c l imac t i c c o n d i t i o n s have 

an e f f ec t o n t h e a n n u a l b a c k g r o u n d d e p o s i t i o n leve ls . T h e r e is no read i l y ava i l ab le l i t e ra tu re 

i nd i ca t i ng tha t an inc rease o f such a s m a l l a m o u n t w i l l have nega t i ve impac t s o n any o f t h e 

spec ies o f c o n c e r n . T h e r e f o r e , t h e p r o p o s e d n i t r ogen and su l fu r e m i s s i o n s w i l l no t nega t i ve l y 

i m p a c t any of t h e spec ies o f c o n c e r n . 

C O a n d H A P e m i s s i o n s f r o m t h e s o u r c e a re no t e x p e c t e d to h a v e a d v e r s e i m p a c t s o n t h e 

spec ies o f c o n c e r n . 

B a s e d o n the b e n c h m a r k leve l f o r P M i 0 d e p o s i t i o n , w h i c h is near l y 23 t i m e s g r e a t e r t h a n t h e 

m a x i m u m m o d e l e d P M / P M 1 0 d e p o s i t i o n ra te f r o m t h e p r o p o s e d Faci l i ty , t h e r e is no r e a s o n to 

be l i eve t h a t e m i s s i o n s wi l l resu l t in any s ign i f i can t i m p a c t s t o t h e Eas te rn Pra i r ie Fr inge O r c h i d . 

U p o n r e v i e w of ava i l ab le s u p p o r t d o c u m e n t a t i o n a n d m o d e l i n g resu l ts t h e po ten t i a l f o r 

a d v e r s e i m p a c t s t o t h e spec ies o f c o n c e r n a p p e a r s t o m i n i m a l . W e r e c o m m e n d t h a t a " F i n d i n g 

o f N o S ign i f i can t Impac t " d e t e r m i n a t i o n be i ssued by t h e U S E P A . 
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Recommended Scope of Analysis 
For 

Endangered Species Evaluation 

Purpose of analysis: 

The analysis is intended to determine whether the emissions from project may affect 
federally listed threatened and endangered species in accordance with section 7 of the 
Endangered Species Act of 1973, as amended (16 USC 1531 et seq) (Act). This scope of 
analysis, or roadmap, incorporates USEPA's ecological risk assessment process to address 
the decision points in section 7 of the Act. Portions of the USEPA's draft Screening Level 
Ecological Risk Assessment (SLERA) Protocol for Hazardous Waste Combustion Facilities 
(EPA 530-D-99-001A) provide guidance for this analysis. Although this guidance was 
developed to assess the impact of hazardous waste combustion facilities on the environment, 
it offers general approaches that may be helpful for assessing the fate of chemicals released 
to the air from various types of industrial facilities. 

Overall, the evaluation should focus on only those emissions from the proposed expansion at 
the facility. To complete this analysis an understanding of the background concentrations 
and deposition patterns is needed. The anticipated emissions from permitted, but not yet 
operational, facilities other than the facility being permitted should be included in 
background. The anticipated concentration in air or deposition at sites that have the potential 
for supporting listed species should be compared against no observed adverse effects level 
(NOAEL) benchmarks thought to be protective of the appropriate group (e.g., threatened and 
endangered species). The evaluation should look at the incremental addition in the context of 
background concentrations. 

Benchmarks: 

For these analyses, commonly accepted N O A E L benchmarks should be used. Where more 
than one appropriate benchmark can be found the more protective value should be used, 
unless an explanation is given to justify a less protective benchmark. When there is no 
commonly accepted benchmark, there should be a search of the scientific literature for 
relevant toxicity information to provide a basis for risk assessment for the species of concern. 
For the Indiana bat, the U S E P A Region 5's, Resource Conservation and Recovery Act 
Ecological Screening Levels (http://www.epa.gov/RCRIS-Region-5/ca/ESL.pdfandthe 
U S E P A Ecological Soil Screening Levels (http://www.epa.gov/ecotox/ecossl) for 
mammalian insectivores may be used to determine benchmarks. 

Modeling protocol: 

Modeling should follow the general guidance provided in Chapter 3 of USEPA's SLERA 
protocol for assessing chemical fate and transport. The modeling should show air 
concentrations and, where appropriate, deposition for the types of air pollutants evaluated. 
The air emissions resulting from the project should be modeled at the facility level, not on a 
unit basis. Total impacts should be evaluated looking at the combined effects of the vapor 
phase, particle phase and particle-bound phase of pollutants. A E R M O D is an acceptable 



model for this analysis. For chemicals amenable to deposition (i.e., chemicals with a lower 
vapor pressure than benzene), models in the SLERA guidance should be used to estimate 
concentrations in soil, sediment and surface water in conjunction with relevant fate and 
transport parameters. Those compounds with high vapor pressures that do not readily 
partition to particle deposition will be excluded from the analysis. This analysis should use 
the "Fv" values found in the SLERA guidance document. "Fv" values representing the 
fraction of the air concentration in the vapor phase for compounds of potential concern are 
presented in Appendix A-2. "Fv" values are unitless numbers that are calculated using the 
compound specific vapor pressure, solubility, and melting point. 

Assessment Area: 

A specific assessment area has not been identified for this project. Typically, assuming that 
any species that may be affected within the same county as the facility is adequate. The U.S. 
FWS has identified the listed species that may be present in a specific area 
(http://www.fws. gov/midwest/endangered/lists/cry indx.html), and the analysis for the 
initial ecological screening will assume that each species is exposed to the highest 
concentration in air, soil, water, and ingested plant tissue for each pollutant. 

Background Levels: 

Background levels of pollutants of concern should be located for soil, water and sediment. If 
actual values cannot be located, representative values may be used. 

Suite of pollutants to consider: 

The assessment should cover criteria pollutants and hazardous air pollutants (HAP) for this 
proposed project. 

Types of impact to consider: 

1. Short term: depending on the pollutant the investigation should compare worst 1 -hr, 
8-hr, and 24-hr concentrations in air with appropriate benchmarks for acute effects. 
The investigation should determine the impacts to food sources that may have taken 
up contaminants through soil, water and sediment, direct deposition on plants and 
plant tissue concentrations. 

2. Long term: depending upon the pollutant, the investigation should compare the worst 
1-yr of 5 concentration in air or deposition on soil with appropriate benchmarks for 
chronic effects. 

3. For compounds that may accumulate, the investigation should evaluate estimated 
total deposition over the life of the project. These concentrations should be compared 
against benchmarks. 
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Section 1.0 Introduction 

C r o n u s C h e m i c a l s , L L C . (Cronus) is p r o p o s i n g to cons t ruc t an a m m o n i a and u r e a p r o d u c t i o n 

p lan t (Faci l i ty) nea r T u s c o l a , I l l inois. Th is c o n s t r u c t i o n p e r m i t a p p l i c a t i o n w a s s u b m i t t e d to t h e 

I l l inois E n v i r o n m e n t a l P r o t e c t i o n A g e n c y (IEPA) in 2 0 1 4 . The c o n s t r u c t i o n p ro jec t w i l l be 

sub jec t to t h e E n d a n g e r e d Spec ies Ana lys i s (ESA) fo r e a c h o f t he c r i te r ia po l l u tan t s , a m m o n i a 

and app l i cab le haza rdous a i r po l l u tan ts (HAP) . The ESA requ i res t h e app l i can t t o p e r f o r m 

d e p o s i t i o n m o d e l i n g to assess any po ten t i a l impac ts o n loca l t h r e a t e n e d and e n d a n g e r e d 

spec ies . C o n e s t o g a - R o v e r s and A s s o c i a t e s (CRA) was c o n t r a c t e d by C r o n u s t o p e r f o r m the ESA. 

Th is repo r t d o c u m e n t s t h e resu l ts o f a d e p o s i t i o n m o d e l i n g ana lys is i nc l ud ing m o d e l s e l e c t i o n , 

m o d e l i npu t p a r a m e t e r s , and resu l ts . 

Section 2.0 Facility Description 

The Faci l i ty is l oca ted w e s t o f T u s c o l a , I l l inois in Doug las C o u n t y . The U T M c o o r d i n a t e s o f t he 

Faci l i ty are 3 8 6 2 9 0 . 4 0 , 4 4 0 5 7 2 4 . 5 2 w i t h N A D 83 d a t u m at an e l e v a t i o n o f a p p r o x i m a t e l y 

656 f e e t (ft) a b o v e sea leve l . A reg iona l m a p ind ica t ing si te l oca t i on is p r e s e n t e d in F igure 1. 

Section 3.0 Facility Operations 

The p r o p o s e d u rea p r o d u c t i o n Fac i l i ty w i l l be c o n s t r u c t e d in Doug las C o u n t y , I l l inois near 

T u s c o l a . T h e s i te is l oca ted at 7 6 5 East US H i g h w a y 36 , T u s c o l a , I l l inois. The a rea d i rec t l y 

ad jacen t to t h e p r o p o s e d Faci l i ty is rura l w i t h indus t r ia l s i tes to t h e eas t and w e s t o f t he 

p r o p o s e d Fac i l i ty and f a r m l a n d t o t h e no r t h and s o u t h . 

The p r o p o s e d Faci l i ty c o n t a i n s t w o m a i n p rocesses : a m m o n i a p r o d u c t i o n ( A m m o n i a Plant) and 

u rea p r o d u c t i o n (Urea P lan t ) . In t h e u rea fe r t i l i zer p r o d u c t i o n p r o c e s s , a m m o n i a is p r o d u c e d 

by t h e c h e m i c a l c o m b i n a t i o n of h y d r o g e n ( p r o d u c e d f r o m na tu ra l gas and s team) a n d n i t rogen 

(supp l ied f r o m air) . T h e a m m o n i a is f u r t he r chem ica l l y c o m b i n e d w i t h c a r b o n d i ox i de ( C 0 2 ) t o 

p r o d u c e u r e a . C r o n u s is seek ing t o pe rm i t t h e a m m o n i a p r o d u c t i o n at 2 ,789 t o n s pe r day 

( ton /day ) o f a n h y d r o u s a m m o n i a and is seek ing t o pe rm i t u rea p r o d u c t i o n at 4 , 8 8 0 t o n / d a y o r 

u r e a . 

The A m m o n i a P lan t is b a s e d on a h igh e f f i c iency na tu ra l gas r e f o r m i n g p rocess . M a j o r s teps in 

a m m o n i a p r o d u c t i o n i n c l u d e : 
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• N a t u r a l gas c o m p r e s s i o n and f e e d desu l f u r i za t i on 

• P r i m a r y (s team) a n d s e c o n d a r y (air) r e f o r m i n g (to c o n v e r t na tu ra l gas t o syn thes i s gas fo r 

a m m o n i a ) 

• P r o c e s s a i r c o m p r e s s i o n 

• C a r b o n m o n o x i d e (CO) sh i f t c o n v e r s i o n (high and l o w t e m p e r a t u r e ) to C 0 2 

• C 0 2 r e m o v a l 

• R e g e n e r a t i o n / M e t h a n a t i o n / P u r i f i ca t ion 

• A m m o n i a Syn thes i s Loop 

• A m m o n i a (NH 3 ) S to rage and L o a d o u t 

• S t e a m s y s t e m 

• C o o l i n g w a t e r s y s t e m 

U r e a is p r o d u c e d by reac t i ng l iqu id a m m o n i a and C 0 2 c o l l e c t e d as an o f fgas f r o m t h e A m m o n i a 

P lan t . M a j o r p r o c e s s e s in t h e U r e a P lan t i n c l ude : 

• N H 3 and C 0 2 c o m p r e s s i o n 

• S y n t h e s i s 

• G r a n u l a t i o n 

• S iz ing 

• U r e a s to rage a n d l o a d o u t 

T h e Faci l i ty l ayou t is p r o v i d e d as F igure 2 . A p rocess f l o w d i a g r a m is p r e s e n t e d in F igure 3 . 

3.1 Facility Sources 

T h e Faci l i ty i nc ludes t h e f o l l o w i n g a i r e m i s s i o n s o u r c e s : 

Source ID Air Emission Source 

AES-02 Urea Granulator 

AES-03 Primary Reformer 

AES-05 Start-up Heater 

AES-07 Auxil iary Boi ler 1 

AES-09 Emergency Genera tor 1 

AES-17 Emergency Generator 2 

AES-19 Emergency Generator 3 

CT1-CT10 Cool ing Tower Cells 1-10 
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Source ID Air Emission Source 

AES-11 Diesel Fire Pump 

AES-12 Granulated Urea Loading Filter 

AES-13 Ammon ia Front-End Flare 

AES-14 Ammon ia Back-End Flare 

AES-15 Ammon ia Storage Flare 

RD1-RD44, RD51 Haul Roads 

Section 4.0 Facility Emissions 

T h e Faci l i ty 's e m i s s i o n s qua l i f y it as a ma jo r s ta t i ona ry sou rce o f C O , Ox ides o f N i t r o g e n ( N O x ) , 

a n d Par t i cu la te M a t t e r (PM) less t h a n 10 m i c r o n s ( P M 1 0 ) . and P M less t h a n 2.5 m i c r o n s ( P M 2 . 5 ) . 

P M i o , N O x , C O , Su l fu r D iox ide ( S 0 2 ) , and h a z a r d o u s a i r po l l u tan ts (HAP) m o d e l i n g w e r e 

c o n d u c t e d t o d e t e r m i n e m a x i m u m annua l d e p o s i t i o n w i t h i n a 3 - k i l o m e t e r (km) rad ius o f t h e 

Faci l i ty . The Faci l i ty e m i s s i o n s for t h e s e po l l u tan ts at m a x i m u m o p e r a t i n g capac i t y a re 

p r o v i d e d b e l o w : 

Pollutant 
Tons per Year 

(ton/yr) 

CO 407 

P M 1 0 166 

P M 2 5 
164 

S 0 2 4.97 

N O x 139 

Inorganic HAPs 

Arsenic 7.43E-04 

Beryll ium 4.46E-05 

Cadmium 4.09E-03 

Chromium 5.20E-03 

Cobalt 3.12E-04 

Manganese 1.41E-03 

Nickel 7.81E-03 

Mercury 9.67E-04 

Organic HAPs 

Formaldehyde 4.68 

Methano l 2.58 

PAH 9.20E-03 

Propylene Oxide 1.21E-01 

1,3-Butadiene 1.82E-03 

T h e po ten t i a l a n n u a l e m i s s i o n s at t h e Faci l i ty w e r e ca l cu la ted a s s u m i n g 8 ,760 hou rs pe r y e a r 

(h r /y r ) at m a x i m u m s i te rat ings ut i l iz ing e m i s s i o n s con t ro l s . 
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Section 5.0 Modeling Methodology 

T h e a c c u m u l a t i o n o f c r i te r ia po l l u tan ts w i t h i n a 3 -km rad ius w a s assessed by p e r f o r m i n g 

d e p o s i t i o n - m o d e l i n g ana lys is . To ta l d e p o s i t i o n w a s d e t e r m i n e d f o r e a c h c r i te r ia po l l u tan t . The 

m o d e l i n g w a s c o n d u c t e d u t i l i z ing the m e t h o d o l o g y o u t l i n e d b e l o w . 

5.1 Mode l Selection 

T h e d e p o s i t i o n m o d e l i n g w a s c o n d u c t e d us ing t h e A m e r i c a n M e t e o r o l o g i c a l S o c i e t y / 

E n v i r o n m e n t a l P r o t e c t i o n A g e n c y Regu la to r y m o d e l ( A E R M O D ) v e r s i o n 1 3 3 5 0 . A E R M O D is an 

E P A a p p r o v e d s teady s ta te G a u s s i a n p l u m e m o d e l c a p a b l e o f m o d e l i n g mu l t i p l e sou rces in 

s i m p l e a n d c o m p l e x t e r r a i n . The regu la to ry de fau l t se t t ings w e r e used fo r th is m o d e l i n g 

ana lys i s , i n c l ud i ng : 

• R e c e p t o r e l e v a t i o n 

• B o u n d a r y layer p a r a m e t e r s c a l c u l a t e d by A E R M E T 

• C a l m a n d m iss ing d a t a t r e a t m e n t 

• S tack t ip d o w n w a s h 

• D i r e c t i o n spec i f i c bu i l d i ng d o w n w a s h 

5.1.1 Meteorological Data 

Five yea rs o f p r e p r o c e s s e d m e t e o r o l o g i c a l da ta f r o m 2 0 0 8 t o 2 0 1 2 w e r e p r o v i d e d by the IEPA 

a n d w e r e used f o r m o d e l i n g ana lys is . Su r face m e t e o r o l o g i c a l d a t a w a s o b t a i n e d f r o m t h e 

N a t i o n a l W e a t h e r Serv i ce ( N W S ) s ta t i on l oca ted in Sp r i ng f i e l d , I l l inois (S ta t ion N u m b e r 3822) . 

U p p e r ai r d a t a w e r e o b t a i n e d f r o m L inco ln , I l l inois (S ta t ion N u m b e r 833) . 

5.1.2 Building Downwash 

A b u i l d i n g d o w n w a s h ana lys is us ing t h e la tes t v e r s i o n of Bu i l d ing Pro f i l e Input P r o g r a m (BPIP) 

(Ve rs ion 04274 ) w a s c o n d u c t e d a n d i n c o r p o r a t e d in to t h e m o d e l i n g ana lys is t o a c c o u n t f o r 

p o t e n t i a l e f f l uen t d o w n w a s h d u e to bu i ld ings . 
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Cronus Chemicals, LLC Deposition Modeling Report 

5.1.3 Reduced Load Analysis 

R e d u c e d l oad and s tar t -up m o d e m o d e l i n g w e r e no t c o n s i d e r e d in th is d e p o s i t i o n m o d e l i n g . 

D e p o s i t i o n w a s m o d e l e d w i t h t h e fac i l i ty o p e r a t i n g at fu l l load c o n d i t i o n s t o p rov i de a w o r s t -

case ana lys is o f fac i l i ty e m i s s i o n s . 

5.1.4 Grid Selection 

For e a c h m o d e l e d cr i ter ia po l lu tan t , Ca r tes i an gr id w a s es tab l i shed w i t h i n a 3 -km rad ius o f t he 

Faci l i ty . T h e f o l l o w i n g gr id spac ing w a s used f o r d e p o s i t i o n m o d e l i n g : 

Distance from the Facility (m) Receptor Spacing (m) 

1,000 100 

2,000 250 

3,000 500 

Facility Boundary 25 

5.1.5 Modeling Input 

A i r d i s p e r s i o n m o d e l i n g inpu t p a r a m e t e r s i nc lude U T M c o o r d i n a t e s , s tack he ight , po l l u tan t 

e m i s s i o n s in p o u n d s per h o u r (Ib/hr) and g r a m s per s e c o n d (g/s), ex i t t e m p e r a t u r e , f l o w ra te , 

d i a m e t e r , a r e a , and exi t ve loc i t y fo r e a c h s o u r c e . H A P em iss i ons f r o m Faci l i ty s o u r c e s w e r e 

m o d e l e d at a uni t em iss i on rate of 1 g / s . The inpu t p a r a m e t e r s fo r m o d e l e d s o u r c e s are 

i n c l u d e d in Tab le 1. 

5.1.6 Surrounding Source Inventory 

A n i n v e n t o r y o f su r round ing p e r m i t t e d s o u r c e s w i t h i n 3 -km o f t h e Faci l i ty w a s p r o v i d e d by t h e 

IEPA. T h e s u r r o u n d i n g sou rce inpu t p a r a m e t e r s a re p r e s e n t e d in Tab le 2 . S u r r o u n d i n g s o u r c e s 

w e r e m o d e l e d w i t h the s a m e d e p o s i t i o n m o d e l i n g o p t i o n s as Faci l i ty s o u r c e s . H A P e m i s s i o n s 

f r o m s u r r o u n d i n g sou rces w e r e m o d e l e d w i t h a uni t e m i s s i o n rate of 1 g / s . 

5.1.7 Other Modeling Options 

In o r d e r t o p e r f o r m dry gas d e p o s i t i o n m o d e l i n g , land use ca tegor ies w e r e e n t e r e d in to t h e 

m o d e l f o r e a c h w i n d d i r ec t i on sec to r f o r a 3 6 0 - d e g r e e arc. Land use ca tego r i es w e r e 

d e t e r m i n e d us ing the A E R S U R F A C E p r o c e s s o r ve r s i on n u m b e r 8 .5 .1 . T h e f o l l o w i n g land use 

d e s i g n a t i o n w a s used fo r d e p o s i t i o n m o d e l i n g : 

084547(4) 
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Cronus Chemicals, LLC Deposition Modeling Report 

Wind Direction Sector (Degrees) Land Use Category 

5-235 Agricultural Land 

235-295 Suburban Areas, Grassy 

295-5 Agricultural Land 

A par t i c le s ize d i s t r i bu t i on w a s e n t e r e d in to t h e m o d e l f o r e a c h s o u r c e o f pa r t i cu la te e m i s s i o n s . 

A E R M O D uses t w o d i f f e ren t m e t h o d s t o ca lcu la te d e p o s i t i o n ve loc i t y o f par t i c les . M e t h o d 1 is 

used w h e n a s ign i f i cant f r ac t i on (g rea ter t h a n 10 pe rcen t ) o f t h e to ta l pa r t i cu la te mass has a 

d i a m e t e r o f 10 m i c r o n s o r larger . M e t h o d 2 is used w h e n a s m a l l f r ac t i on (less t h a n 10 p e r c e n t 

o f t h e mass) is in par t i c les w i t h a d i a m e t e r of 10 m i c r o n s o r la rger . M e t h o d 1 w a s used f o r 

fac i l i t y pa r t i cu la te s o u r c e s , us ing par t i c le s ize d i s t r i bu t i ons b a s e d o n g u i d a n c e f r o m 

A p p e n d i x B.2 f r o m A P - 4 2 (9 /90) and Tab le 3.1 f r o m S c r e e n i n g Leve l Eco log ica l Risk A s s e s s m e n t 

(SLERA) P r o t o c o l . Par t i c le s ize d i s t r i bu t i ons f o r e a c h s o u r c e a re p r e s e n t e d in Tab le 3 . A 

c o n s e r v a t i v e e s t i m a t e o f a par t i c le d e n s i t y o f 1 g r a m s per c u b i c c e n t i m e t e r ( g / c m 3 ) w a s 

a s s u m e d f o r al l pa r t i c les . 

Dry gas d e p o s i t i o n p a r a m e t e r s w e r e a lso e n t e r e d in to t h e m o d e l f o r e a c h g a s e o u s po l l u tan t . 

Gas d e p o s i t i o n p a r a m e t e r s f o r e a c h g a s e o u s po l l u tan t a re i n c l u d e d b e l o w . V a l u e s fo r S 0 2 and 

N O x w e r e e x t r a c t e d f r o m C A L P U F F v e r s i o n 6.4. A gene r i c se t o f gas va lues was e x t r a c t e d fo r C O 

f r o m Pe r r y ' s C h e m i c a l Eng inee r i ng H a n d b o o k . G a s e o u s H A P s w e r e conse rva t i ve l y m o d e l e d 

us ing C O gas va l ues . 

Pollutant CO so2 NOx Gaseous HAPs 

Pollutant Diffusivity in A i r (cm 2 /s) 0.10 0.1509 0.1656 0.10 

Pollutant Diffusivity in Wate r (cm 2 /s) 1.00E-05 1.00E-05 1.00E-05 1.00E-05 

Cuticular Resistance (s/cm) 1 1 5 1 

Henry's Law Constant (Pa-m 3 /mol ) 1.063E+05 84.17 2525 1.063 E+05 

Section 6.0 Deposition Modeling Results 

T h e resu l ts of t h e d e p o s i t i o n m o d e l i n g ana lys is a re p r e s e n t e d b e l o w . T h e d e p o s i t i o n m o d e l 

w a s run f o r e a c h yea r f r o m 2 0 0 8 to 2 0 1 2 f o r b o t h t h e Faci l i ty a n d the Faci l i ty p lus s u r r o u n d i n g 

s o u r c e s . T h e resu l ts p r e s e n t e d b e l o w are t h e h ighes t c o n c e n t r a t i o n f r o m the f ive y e a r s 

m o d e l e d f o r b o t h scena r i os . D e p o s i t i o n f lux is ca l cu la ted as an hou r l y ra te c o n s i d e r i n g 

8 ,760 h r / y r . 

l¥P«S C O N E S T O G A - j f e V E R S 
~ ~ — — " " " ~ ~ ~ ~ ^ — — ~ ~ — ~ ~ ~ ~ t w S - ^ ^ A S S O C I A T E S -
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Cronus Chemicals, LLC Deposition Modeling Report 

Facility Facility + Surrounding Sources 

Pollutant Maximum 

Deposition 

(g/m2) 

Deposition 

Flux 

(g/m2/hr) 

Maximum 

Deposition 

(g/m2) 

Deposition Flux 

(g/m2/hr) 

CO 1.203 1.37E-4 150.83 0.017 

NOx 0.1306 1.49E-5 27.15 0.003 

P M 0.442 5.05E-5 22.32 0.0026 

S 0 2 0.00173 1.97E-7 3.98 0.00045 

Organic HAPs 1.39 1.59E-4 67.79 0.0077 

Inorganic HAPs 0.0129 1.47E-6 78.04 0.0089 

D e p o s i t i o n va lues f o r o rgan ic H A P and ino rgan ic H A P are b a s e d o n m o d e l i n g w i t h a uni t 

e m i s s i o n ra te o f 1 g r a m per s e c o n d . D e p o s i t i o n o f i nd i v idua l H A P w a s ca l cu la ted by mu l t i p l y ing 

un i t i zed resu l ts by t h e respec t i ve H A P e m i s s i o n rates. 

C o n c e n t r a t i o n c o n t o u r s fo r e a c h o f t h e m o d e l e d c r i te r ia po l l u tan ts a n d H A P are p r e s e n t e d in 

F igures 4 t o 15 . 
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Figure 4. CO Annual Deposition 
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Figure 5. PM Annual Deposition 
Cronus Ammonia and Urea Plant 
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Figure 6. S02 Annual Depostion 
Cronus Ammonia and Urea Plant 
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Figure 7. N02 Annual Deposition 
Cronus Ammonia and Urea Plant 
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Figure 8. Inorganic HAPs Annual Depositions 
Cronus Ammonia and Urea Plant 
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Figure 9. Organic HAPs Annual Deposition 
Cronus Ammonia and Urea Plant 
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Figure 10. CO Annual Facility Deposition 

Cronus Ammonia and Urea Plant 
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Figure 11. PM Annual Facility Deposition 

Cronus Ammonia and Urea Plant 
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Figure 12. S02 Annual Facility Depostion 

Cronus Ammonia and Urea Plant 
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Figure 13. N02 Annual Facility Deposition 
Cronus Ammonia and Urea Plant 
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Figure 14. Inorganic HAPs Annual Facility Deposition 
Cronus Ammonia and Urea Plant 
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Figure 15. Organic HAPs Annual Facility Deposition 

Cronus Ammonia and Urea Plant 
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Table 1 

Input Parameters 

Cronus Ammonia and Urea Plant 

Page 1 of 3 

Point Sources 

N02 PM2.5 PM2.5 PM10 

Stack CO N021-Hr Annual 24Hr Annual 24Hr PM10 

X Release Gas Exit Inside Emission Emission Emission Emission Emission Emission Annual 

Source Coordinate Y Coordinate Height Gas Exit Velocity Diameter Rate Rate Rate Rate Rate Rate Emission 

Source ID Description Type (UTM) (UTM) (m) Temp (K) (m/s) (m) {g/s) (g/s) (g/s) (g/s) (g/s) (g/s) Rate (g/s) 

AES-02 Urea Granulator POINT 386,637.66 4,405,764.64 89,92 308.15 26.08 3.81 0 0 0 3.109485 3.109485 3.109485 3.109485 

AES-03 Primary Reformer POINT 386,216.69 4,405,718.10 40.00 388.15 13.98 3.65 5.171367 1.310881 1.310881 0.901983 0.901983 0.901983 0.901983 

AES-05 Start-up Heater POINT 386,394.93 4,405,698.13 19.81 1173.15 10.69 2.03 0.475986 0 0 0.097805 0.097805 0.097166 0.097166 

AES-07 Auxiliary Boiler 1 POINT 386,616.95 4,405,851.45 40.00 413.15 26.50 2.79 3.919018 2.177232 2.177232 0.111 0.111 0.816 0.816 

AES-09 Emergency Generator 1 POINT 386,471.30 4,405,759.32 15.24 753.15 91.61 0.41 2.722178 0 0 0.077777 0.077777 0.077777 0.077777 

AES-17 Emergency Generator 2 POINT 386,493.14 4,405,892.03 15.24 753.15 91.61 0.41 2.722178 0 0 0.077777 0.077777 0.077777 0.077777 

AES-19 Emergency Generator 3 POINT 386400.18 4405942.00 15.24 753.15 91.61 0.41 2.722178 0 0 0.077777 0.077777 0.077777 0.077777 

CT1 Cooling Tower Cell 1 POINT 386400.18 4405942.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

CT2 Cooling Tower Cell 2 POINT 386412.74 4405942.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

CT3 Cooling Tower Cell 3 POINT 386399.83 4405927.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

CT4 Cooling Tower Cell 4 POINT 386412.74 4405928.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

CTS Cooling Tower Cell 5 POINT 386399.61 4405913.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

CT6 Cooling Tower Cell 6 POINT 386412.45 4405913.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

CT7 Cooling Tower Cell 7 POINT 386399.30 4405898.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

CT8 Cooling Tower Cell 8 POINT 386412.15 4405898.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

CT9 Cooling Tower Cell 9 POINT 386399.46 4405884.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

CT10 Cooling Tower Cell 10 POINT 386412.39 4405883.00 19.81 311.15 7.00 10.16 0 0 0 0.007112 0.007112 0.007112 0.007112 

AES-11 Diesel Fire Pump POINT 386,336.38 4,405,947.39 7.62 671.15 14.23271 0.13 0.27042 0 0 0.007726 0.007726 0.007726 0.007726 

AES-12 Granulated Urea Loading Filter POINT 386,822.97 4,406,165.83 30.48 294.15 0.492283 0.71 0 0 0 0.026998 0.026998 0.026998 0.026998 

AES-13 Ammonia Front-End Flare POINT 386,238.95 4,405,906.63 39.93 1273.15 20.00 2.32 37.27187 0.070388 0.070388 0 0 0 0 

AES-14 Ammonia Back-End Flare POINT 386,238.83 4,405,898.65 39.93 1273.15 20.00 2.32 60.91235 0.070388 0.070388 0 0 0 0 

AES-15 Ammonia Storage Flare POINT 386,762.25 4,406,044.42 30.48 1273.15 20.00 0.78 0.043628 0.03512 0.03512 0 0 0 0 
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Table 1 

Input Parameters 

Cronus Ammonia and Urea Plant 

Page 2 of 3 

Volume Sources 

Source ID Description 

Source 

Type 

X 

Coordinate 

(UTM) 

Y Coordinate 

(UTM) 

Release 

Height 

(m) Sigma Y Sigma Z 

CO 

Emission 

Rate 

(g/s) 

N02 1-Hr 

Emission 

Rate 

(gA) 

N02 

Annual 

Emission 

Rate 

(g/s) 

PM2.S 

24Hr 

Emission 

Rate 

(g/s) 

PM2.S 

Annual 

Emission 

Rate 

(g/s) 

PM10 

24Hr 

Emission 

Rate 

(g/s) 

PM10 

Annual 

Emission 

Rate 

(g/s) 

RD1 Haul Road V O L U M E 386141.776 4405836.082 3.498 6,047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD2 Haul Road V O L U M E 386169.141 4405837.441 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD3 Haul Road V O L U M E 386154.896 4405877.726 3.498 11.628 3.254 0 0 0 0.000022 0.000022 0.000182 0.000182 

RD4 Haul Road V O L U M E 386156.072 4405927.806 3.498 11.628 3.254 0 0 0 0.000022 0.000022 0.000182 0.000182 

RD5 Haul Road V O L U M E 386157.102 4405976.746 3.498 11.628 3.254 0 0 0 0.000022 0.000022 0.000182 0.000182 

RD6 Haul Road V O L U M E 386158.151 4406026.857 3.498 11.628 3.254 0 0 0 0.000022 0.000022 0.000182 0.000182 

RD7 Haul Road V O L U M E 386157.924 4406075.707 3.498 11.628 3.254 0 0 0 0.000022 0.000022 0.000182 0.000182 

RD8 Haul Road V O L U M E 386157.833 4406126.701 3.498 11.628 3.254 0 0 0 0.000022 0.000022 0.000182 0.000182 

RD9 Haul Road V O L U M E 386230.21 4406160.596 3.498 11.163 3.254 0 0 0 0.000079 0.000079 0.000648 0.000648 

RD10 Haul Road V O L U M E 386278.068 4406160.84 3.498 11.163 3.254 0 0 0 0.000079 0.000079 0.000648 0.000648 

RD11 Haul Road V O L U M E 386325.746 4406160.008 3.498 11.163 3.254 0 0 0 0.000079 0.000079 0.000648 0.000648 

RD12 Haul Road V O L U M E 386373.636 4406159.102 3.498 11.163 3.254 0 0 0 0.000079 0.000079 0.000648 0.000648 

RD13 Haul Road VOLUME 386421.475 4406157.953 3.498 11.163 3.254 0 0 0 0,000079 0.000079 0.000648 0.000648 

R D M Haul Road V O L U M E 386469.01 4406162.307 3.498 11.163 3.254 0 0 0 0.000079 0.000079 0.000648 0.000648 

RD15 Haul Road V O L U M E 386516.236 4406168.671 3.498 11.163 3.254 0 0 0 0.000043 0.000043 0.000351 0.000351 

RD16 Haul Road V O L U M E 386590.04 4406173.329 3.498 11.163 3.254 0 0 0 0.000043 0.000043 0.000351 0.000351 

RD17 Haul Road V O L U M E 386619.867 4406177.753 3.498 6.047 3.254 0 0 0 0.000043 0.000043 0.000351 0.000351 

RD18 Haul Road V O L U M E 386645.807 4406173,455 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD19 Haul Road V O L U M E 386671.725 4406173.266 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD20 Haul Road V O L U M E 386697.574 4406172.819 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD21 Haul Road V O L U M E 386723.526 4406172.527 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD22 Haul Road V O L U M E 386749.486 4406172.217 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD23 Haul Road V O L U M E 386775.432 4406171.879 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0,000095 

RD24 Haul Road V O L U M E 386801.397 4406171.545 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD25 Haul Road V O L U M E 386827.339 4406171.292 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD26 Haul Road VOLUME 386853.272 4406170.899 3.498 6.047 3.254 0 0 0 0.000012 0.000012 0.000095 0.000095 

RD27 Haul Road V O L U M E 386879.188 4406170.696 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD28 Haul Road V O L U M E 386905.093 4406170.23 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD29 Haul Road V O L U M E 386930.842 4406167.348 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD30 Haul Road V O L U M E 386926.507 4406147,912 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD31 Haul Road V O L U M E 386925.135 4406126.31 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD32 Haul Road V O L U M E 386922.862 4406108.078 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD33 Haul Road V O L U M E 386896.859 4406108.144 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD34 Haul Road V O L U M E 386870.843 4406108.486 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD3S Haul Road V O L U M E 386844.84 4406108.836 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD36 Haul Road V O L U M E 386818.866 4406109.14 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

CRA 084547-04-Tables; Table 1 - Input Parameters 
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P.D37 Haul Road V O L U M E 386792.886 4406109.445 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD38 Haul Road V O L U M E 386766.902 4406109.782 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD39 Haul Road V O L U M E 386740.924 4406110.091 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

Volume Sources 

N02 PM2.S PM2.5 PM10 PM10 

CO N021-Hr Annual 24Hr Annual 24Hr Annual 

X Release Emission Emission Emission Emission Emission Emission Emission 

Source Coordinate Y Coordinate Height Rate Rate Rate Rate Rate Rate Rate 

Source ID Description Type (UTM) (UTM) (m) Sigma Y Sigma Z (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

RD40 Haul Road V O L U M E 386714.933 4406110.415 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD41 Haul Road V O L U M E 386688.954 4406110.73 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD42 Haul Road V O L U M E 386662.955 4406111.037 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD43 Haul Road V O L U M E 386639.592 4406156.839 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000257 0.000257 

RD44 Haul Road V O L U M E 386641.253 4406131.027 3.498 6.047 3.254 0 0 0 0.000032 0.000032 0.000857 0.000857 

RD51 Haul Road V O L U M E 386182.326 4406158.19 3.498 11.163 3.254 0 0 0 0.000058 0.000058 0.000475 0.000475 

CRA DB4547-04-Tables; Table 1 - Input Parameters 
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Sur rounding Sources 

Cronus A m m o n i a and Urea Plant 
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Carbon Monoxide 

Source ID Source Type X Coordinate 

UTM 

Y Coordinate 

UTM 

Base Elevation 

m 

Height 

m 

Diam 

m 

Velocity 

m/s 

Temperature 

K 

Emission_Rate 

g/s 

1 POINT 3 8 4 4 1 2 . 0 0 4 4 0 6 2 5 2 . 0 0 207 .65 57.91 5.11 12.17 480 .4 6.53 

2 POINT 3 8 4 4 0 5 , 0 0 4 4 0 6 1 9 1 . 0 0 207 .64 6.1 0.3 25 .87 750 .4 2.90 

3 POINT 384653 .00 4 4 0 5 8 4 4 . 0 0 209 .68 26 .82 1.68 0.97 672 0.20 

4 POINT 384653 .00 4 4 0 5 8 4 4 . 0 0 209 .68 14.94 0.58 10.69 327.6 0.38 

5 POINT 383691 .00 4 4 0 5 3 7 6 . 0 0 202 .51 10.67 0.91 11.94 616.5 1.89 

6 POINT 383683 .00 4 4 0 5 4 0 7 . 0 0 202.47 10.36 0.51 26.67 660.9 0.89 

7 POINT 3 8 3 6 7 1 . 0 0 4 4 0 5 4 0 6 . 0 0 202.37 10.36 0.51 26.67 660.9 0.89 

8 POINT 3 8 3 6 4 2 . 0 0 4 4 0 5 3 7 6 . 0 0 202.18 13,72 0.6 26.77 660.9 0.89 

9 POINT 3 8 3 6 5 0 . 0 0 4 4 0 5 3 7 6 . 0 0 202.22 13.72 0.6 26.77 660.9 0.89 

10 POINT 3 8 3 6 6 1 . 0 0 4 4 0 5 3 7 6 . 0 0 202.28 13.72 0.5 26.78 660.9 0.89 

11 POINT 3 8 3 6 7 2 . 0 0 4 4 0 5 3 7 6 . 0 0 202 .36 12.5 0.5 26.78 672 2.02 

12 POINT 3 8 3 6 8 3 . 0 0 4 4 0 5 3 7 6 . 0 0 202 .44 12.5 0.5 26.78 672 2.02 

13 POINT 383486 .00 4 4 0 5 4 2 0 . 0 0 201 .77 14.33 0.75 26 .72 672 2.36 

14 POINT 383475 .00 4 4 0 5 4 2 0 . 0 0 201 .76 14.33 0.75 26 .72 672 2.36 

15 POINT 383463 .00 4 4 0 5 4 2 0 . 0 0 201 .75 14.33 0.75 26 .72 672 2.36 

16 POINT 386593 .00 4 4 0 5 3 5 8 . 0 0 207 .58 8.53 0.61 25.87 672 2.02 

17 POINT 386591 .00 4 4 0 5 3 1 9 . 0 0 207 .53 8.53 0.61 25.87 672 1.50 

18 POINT 386591 .00 4 4 0 5 3 2 9 . 0 0 207 .54 8.53 0.61 25.87 672 1.50 

19 POINT 3 8 6 5 9 1 . 0 0 4 4 0 5 3 3 8 . 0 0 207.55 8.53 0.61 25.87 672 1.50 

20 POINT 3 8 6 5 9 0 . 0 0 4 4 0 5 3 4 9 . 0 0 207 .57 8.53 0.61 25.87 672 1.50 

21 POINT 3 8 5 4 1 8 . 0 0 4 4 0 6 0 2 1 . 0 0 210 .87 7.01 0.23 18.4 366 .5 0.20 

22 POINT 3 8 5 4 1 8 . 0 0 4 4 0 6 0 2 1 . 0 0 210 .87 7.32 0.15 12.94 322 33.46 

23 POINT 3 8 5 4 1 8 . 0 0 4 4 0 6 0 2 1 . 0 0 210.87 14.94 0.61 8.01 358 .7 1.12 

24 POINT 3 8 5 3 3 7 . 0 0 4 4 0 5 7 3 7 . 0 0 211 .84 17.07 0.52 14.75 469 .3 0.09 

25 POINT 3 8 3 8 7 2 . 0 0 4 4 0 5 7 2 7 . 0 0 203 .06 14.94 2.65 6.12 884 .8 12.35 

26 POINT 3 8 3 8 7 2 . 0 0 4 4 0 5 7 2 7 . 0 0 203 .06 21 .03 0.94 26.25 562 0.11 
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Particulate Matter 

Source ID Source Type X Coordinate 

UTM 

Y Coordinate 

UTM 

Base Elevation 

m 

Height 

m 

Diam 

m 

Velocity 

m/s 

Temperature 

K 

Emission_Rate 

g/s 

521 POINT 3 8 4 4 1 2 . 0 0 4 4 0 6 2 5 2 . 0 0 207.65 57.91 5.11 8.3 458 .2 2.89 

522 POINT 3 8 4 4 0 5 . 0 0 4 4 0 6 1 9 1 . 0 0 207 .64 6.1 0.3 25.87 750.4 0.02 

523 POINT 3 8 4 3 3 4 . 0 0 4 4 0 6 1 5 7 . 0 0 207 .38 9.14 4 .33 9.05 302.6 0.45 

524 POINT 384424 .00 4 4 0 6 2 5 4 . 0 0 207.69 12.19 0.45 26.58 446.5 0.21 

544 POINT 384653 .00 4 4 0 5 8 4 4 . 0 0 209.68 15.24 0.3 25.87 305.4 0.32 

545 POINT 384653 .00 4 4 0 5 8 4 4 . 0 0 209.68 14.94 3.93 0.19 358 .7 1.39 

546 POINT 383691 .00 4 4 0 5 3 7 6 . 0 0 202 .51 10.67 0.91 11.94 616.5 0.08 

547 POINT 383683 .00 4 4 0 5 4 0 7 . 0 0 202.47 10.36 0.51 26.67 660.9 0.09 

548 POINT 383671 .00 4 4 0 5 4 0 6 . 0 0 202 .37 10.36 0.51 26.67 660.9 0.09 

549 POINT 3 8 3 6 4 2 . 0 0 4 4 0 5 3 7 6 . 0 0 202.18 13.72 0.6 26.77 660.9 0.09 

550 POINT 3 8 3 6 5 0 . 0 0 4 4 0 5 3 7 6 . 0 0 202 .22 13.72 0.6 26.77 660.9 0.09 

551 POINT 3 8 3 6 6 1 . 0 0 4 4 0 5 3 7 6 . 0 0 202 .28 13.72 0.5 26.78 660.9 0.09 

552 POINT 3 8 3 6 7 2 . 0 0 4 4 0 5 3 7 6 . 0 0 202 .36 12.5 0.5 26.78 672 0.11 

553 POINT 3 8 3 6 8 3 . 0 0 4 4 0 5 3 7 6 . 0 0 202 .44 12.5 0.5 26.78 672 0.11 

554 POINT 3 8 3 4 8 6 . 0 0 4 4 0 5 4 2 0 . 0 0 201 .77 14.33 0.75 26 .72 672 0.13 

555 POINT 383475 .00 4 4 0 5 4 2 0 . 0 0 201.76 14.33 0.75 26 .72 672 0.13 

556 POINT 383463 .00 4 4 0 5 4 2 0 . 0 0 201.75 14.33 0.75 26 .72 672 0.13 

557 POINT 3 8 8 8 9 4 . 0 0 4 4 0 5 8 1 2 . 0 0 200.5 9.14 1.86 11.37 298.2 0.02 

558 POINT 388894 ,00 4 4 0 5 8 1 2 . 0 0 200.5 9.14 0.61 11.48 294.3 0.20 

559 POINT 388894 .00 4 4 0 5 8 1 2 . 0 0 200.5 74.68 1.23 16.57 297.6 0.09 

560 POINT 388894 .00 4 4 0 5 8 1 2 . 0 0 200.5 11.89 0.35 2.31 298.2 0.33 

562 POINT 386593 .00 4 4 0 5 3 5 8 . 0 0 207.58 8.53 0.61 25.87 672 0.17 

563 POINT 386591 .00 4 4 0 5 3 1 9 . 0 0 207.53 8.53 0.61 25.87 672 0.13 

564 POINT 386591 .00 4 4 0 5 3 2 9 . 0 0 207 .54 8.53 0.61 25.87 672 0.13 

565 POINT 386591 .00 4 4 0 5 3 3 8 . 0 0 207.55 8.53 0.61 25 .87 672 0.13 

566 POINT 386590 .00 4 4 0 5 3 4 9 . 0 0 207.57 8.53 0.61 25.87 672 0.13 

567 POINT 385418 .00 4 4 0 6 0 2 1 . 0 0 210.87 7.01 0.23 18.4 310.9 0 .44 

568 POINT 385418 .00 4 4 0 6 0 2 1 . 0 0 210.87 12.19 0.1 5.94 294.3 0.08 

569 POINT 385418 .00 4 4 0 6 0 2 1 . 0 0 210.87 7.32 0.15 10.35 310.9 0.09 

570 POINT 385418 .00 4 4 0 6 0 2 1 . 0 0 210.87 3.05 0.47 13.34 358.7 0.14 

571 POINT 385418 .00 4 4 0 6 0 2 1 . 0 0 210 .87 3.05 0.23 0.06 310.9 0.30 
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Sulfur Dioxide 

Source ID Source Type X Coordinate Y Coordinate Base Elevation Height Diam Velocity Temperature Emission_Rate 

UTM UTM m m m m/s K g/s 

1 POINT 3 8 4 4 1 2 . 0 0 4 4 0 6 2 5 2 . 0 0 207.65 57 .91 5.11 8.3 458 .2 490 .21 

2 POINT 3 8 4 4 0 5 . 0 0 4 4 0 6 1 9 1 . 0 0 207 .64 6.1 0.3 25 .87 750.4 0.11 
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Nitrogen Dioxide 

Source ID Source Type X Coordinate Y Coordinate Base Elevation Height Diam Velocity Temperature Emission Rate 

UTM UTM m m m m/s K g/s 

185 POINT 384412 .00 4 4 0 6 2 5 2 . 0 0 207.65 57 .91 5.11 8.3 458 .2 82 .03 

186 POINT 384405 .00 4 4 0 6 1 9 1 . 0 0 207.64 6.1 0.3 25.87 750.4 0.69 

191 POINT 384653 .00 4 4 0 5 8 4 4 . 0 0 209.68 26 .82 1.68 0.88 613.2 0.30 

192 POINT 384653 .00 4 4 0 5 8 4 4 . 0 0 209.68 14.94 0.58 10.69 327.6 0.07 

193 POINT 383691 .00 4 4 0 5 3 7 6 . 0 0 202 .51 10,67 0.91 11.94 616 .5 5,04 

194 POINT 383683 .00 4 4 0 5 4 0 7 . 0 0 202.47 10.36 0.51 26 .67 660.9 7.33 

195 POINT 383671 .00 4 4 0 5 4 0 6 . 0 0 202 .37 10.36 0.51 26 .67 660.9 7.33 

196 POINT 383642 .00 4 4 0 5 3 7 6 . 0 0 202.18 13.72 0.6 26.77 660.9 11.09 

197 POINT 383650 .00 4 4 0 5 3 7 6 . 0 0 202.22 13.72 0.6 26.77 660.9 11.09 

198 POINT 383661 .00 4 4 0 5 3 7 6 . 0 0 202.28 13.72 0.5 26.78 660.9 11.09 

199 POINT 383672 .00 4 4 0 5 3 7 6 . 0 0 202.36 12.5 0.5 26.78 672 18.71 

200 POINT 383683 .00 4 4 0 5 3 7 6 . 0 0 202 .44 12.5 0.5 26.78 672 18.71 

201 POINT 383486 .00 4 4 0 5 4 2 0 . 0 0 201 .77 14.33 0.75 26.72 672 2.83 

202 POINT 383475 .00 4 4 0 5 4 2 0 . 0 0 201.76 14.33 0.75 26.72 672 2.83 

203 POINT 383463 .00 4 4 0 5 4 2 0 . 0 0 201.75 14.33 0.75 26.72 672 2.83 

204 POINT 3 8 6 5 9 3 . 0 0 4 4 0 5 3 5 8 . 0 0 207.58 8.53 0.61 25.87 672 18.71 

205 POINT 3 8 6 5 9 1 . 0 0 4 4 0 5 3 1 9 . 0 0 207 .53 8.53 0.61 25.87 672 13.86 

206 POINT 3 8 6 5 9 1 . 0 0 4 4 0 5 3 2 9 . 0 0 207 .54 8.53 0.61 25.87 672 13.86 

207 POINT 3 8 6 5 9 1 . 0 0 4 4 0 5 3 3 8 . 0 0 207 .55 8.53 0.61 25.87 672 13.86 

208 POINT 3 8 6 5 9 0 . 0 0 4 4 0 5 3 4 9 . 0 0 207 .57 8.53 0.61 25.87 672 13.86 

209 POINT 3 8 5 4 1 8 . 0 0 4 4 0 6 0 2 1 . 0 0 210 .87 7.32 0.15 10.35 310.9 0.10 

210 POINT 3 8 5 3 3 7 . 0 0 4 4 0 5 7 3 7 . 0 0 211 .84 17.07 0.52 12.83 469 .3 0.34 

211 POINT 383872 .00 4 4 0 5 7 2 7 . 0 0 203.06 14.94 2.65 6.12 884.8 0.06 

CRA 084547-04-Tables; Table Z - 5ufrou riding Sources' 
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Sur rounding Sources 
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Metal HAPs 

Source ID Source Type X Coordinate Y Coordinate Base Elevation Height Diam Velocity Temperature Emission Rate 

UTM UTM m m m m/s K g/s 

5 2 1 POINT 3 8 4 4 1 2 . 0 0 4 4 0 6 2 5 2 . 0 0 207 .65 57 .91 5.11 8.3 458 .2 1.00 

522 POINT 3 8 4 4 0 5 . 0 0 4 4 0 6 1 9 1 . 0 0 207 .64 6.1 0.3 25.87 750 .4 1.00 

523 POINT 3 8 4 3 3 4 . 0 0 4 4 0 6 1 5 7 . 0 0 207.38 9.14 4.33 9.05 302.6 1.00 

524 POINT 3 8 4 4 2 4 . 0 0 4 4 0 6 2 5 4 . 0 0 207.69 12.19 0.45 26.58 446 .5 1.00 

5 4 4 POINT 3 8 4 6 5 3 . 0 0 4 4 0 5 8 4 4 . 0 0 209.68 15.24 0.3 25.87 305.4 1.00 

545 POINT 3 8 4 6 5 3 . 0 0 4 4 0 5 8 4 4 . 0 0 209.68 14.94 3.93 0.19 358 .7 1.00 

546 POINT 3 8 3 6 9 1 . 0 0 4 4 0 5 3 7 6 . 0 0 202 .51 10.67 0.91 11.94 616.5 1.00 

547 POINT 3 8 3 6 8 3 . 0 0 4 4 0 5 4 0 7 . 0 0 202.47 10.36 0.51 26 .67 660.9 1.00 

548 POINT 3 8 3 6 7 1 . 0 0 4 4 0 5 4 0 6 . 0 0 202 .37 10.36 0.51 26 .67 660.9 1.00 

549 POINT 3 8 3 6 4 2 . 0 0 4 4 0 5 3 7 6 . 0 0 202 .18 13.72 0.6 26 .77 660.9 1.00 

550 POINT 383650 .00 4 4 0 5 3 7 6 . 0 0 202 .22 13.72 0.6 26.77 660.9 1.00 

5 5 1 POINT 383661 .00 4 4 0 5 3 7 6 . 0 0 202 .28 13.72 0.5 26.78 660.9 1.00 

552 POINT 383672 .00 4 4 0 5 3 7 6 . 0 0 202 .36 12.5 0.5 26.78 672 1.00 

553 POINT 383683 .00 4 4 0 5 3 7 6 . 0 0 202 .44 12.5 0.5 26.78 672 1.00 

5 5 4 POINT 3 8 3 4 8 6 . 0 0 4 4 0 5 4 2 0 . 0 0 201 .77 14.33 0.75 26 .72 672 1.00 

555 POINT 3 8 3 4 7 5 . 0 0 4 4 0 5 4 2 0 . 0 0 201.76 14.33 0.75 26 .72 672 1.00 

556 POINT 3 8 3 4 6 3 . 0 0 4 4 0 5 4 2 0 . 0 0 201.75 14.33 0.75 26 .72 672 1.00 

557 POINT 3 8 8 8 9 4 . 0 0 4 4 0 5 8 1 2 . 0 0 200.5 9.14 1.86 11.37 298.2 1.00 

558 POINT 3 8 8 8 9 4 . 0 0 4 4 0 5 8 1 2 . 0 0 200.5 9.14 0.61 11.48 294.3 1.00 

559 POINT 3 8 8 8 9 4 . 0 0 4 4 0 5 8 1 2 . 0 0 200.5 74 .68 1.23 16.57 297.6 1.00 

560 POINT 3 8 8 8 9 4 . 0 0 4 4 0 5 8 1 2 . 0 0 200.5 11.89 0.35 2.31 298.2 1.00 

562 POINT 3 8 6 5 9 3 . 0 0 4 4 0 5 3 5 8 . 0 0 207 .58 8.53 0.61 25.87 672 1,00 

563 POINT 3 8 6 5 9 1 . 0 0 4 4 0 5 3 1 9 . 0 0 207 .53 8.53 0.61 25.87 672 1.00 

564 POINT 386591 .00 4 4 0 5 3 2 9 . 0 0 207 .54 8.53 0.61 25.87 672 1.00 

565 POINT 386591 .00 4 4 0 5 3 3 8 . 0 0 207 .55 8.53 0.61 25.87 672 1.00 

566 POINT 3 8 6 5 9 0 . 0 0 4 4 0 5 3 4 9 . 0 0 207.57 8.53 0.61 25.87 672 1.00 

567 POINT 3 8 5 4 1 8 . 0 0 4 4 0 6 0 2 1 . 0 0 210.87 7.01 0.23 18.4 310.9 1.00 

568 POINT 3 8 5 4 1 8 . 0 0 4 4 0 6 0 2 1 . 0 0 210.87 12.19 0.1 5.94 294 .3 1.00 

569 POINT 3 8 5 4 1 8 . 0 0 4 4 0 6 0 2 1 . 0 0 210.87 7.32 0.15 10.35 310.9 1.00 

570 POINT 3 8 5 4 1 8 . 0 0 4 4 0 6 0 2 1 . 0 0 210.87 3.05 0.47 13.34 358 .7 1.00 

571 POINT 3 8 5 4 1 8 . 0 0 4 4 0 6 0 2 1 . 0 0 210 .87 3.05 0.23 0.06 310.9 1.00 

CRA 084547-04-Tables; Table 2 - Surrounding Sources 
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Organic HAPs 

Source ID Source Type X Coordinate Y Coordinate Base Elevation Height Diam Velocity Temperature Emission_Rate 

UTM UTM m m m m/s K g/s 

521 POINT 384412 .00 4 4 0 6 2 5 2 . 0 0 0 57 .91 5.11 8.3 458 .2 1.00 

522 POINT 3 8 4 4 0 5 . 0 0 4 4 0 6 1 9 1 . 0 0 0 6.1 0.3 25.87 750 .4 1.00 

523 POINT 384334 .00 4 4 0 6 1 5 7 . 0 0 0 9.14 4 .33 9.05 302.6 1.00 

5 2 4 POINT 3 8 4 4 2 4 . 0 0 4 4 0 6 2 5 4 . 0 0 0 12.19 0.45 26.58 446.5 1.00 

544 POINT 3 8 4 6 5 3 . 0 0 4 4 0 5 8 4 4 . 0 0 0 15.24 0.3 25.87 305.4 1.00 

545 POINT 384653 .00 4 4 0 5 8 4 4 . 0 0 0 14.94 3.93 0.19 358.7 1.00 

546 POINT 383691 .00 4 4 0 5 3 7 6 . 0 0 0 10.67 0.91 11.94 616.5 1.00 

547 POINT 383683 .00 4 4 0 5 4 0 7 . 0 0 0 10.36 0.51 26 .67 660.9 1.00 

548 POINT 383671 .00 4 4 0 5 4 0 6 . 0 0 0 10.36 0.51 26 .67 660.9 1.00 

549 POINT 383642 .00 4 4 0 5 3 7 6 . 0 0 0 13.72 0.6 26.77 660.9 1.00 

550 POINT 383650 .00 4 4 0 5 3 7 6 . 0 0 0 13.72 0.6 26 .77 660.9 1.00 

551 POINT 383661 .00 4 4 0 5 3 7 6 . 0 0 0 13.72 0.5 26.78 660.9 1.00 

552 POINT 383672 .00 4 4 0 5 3 7 6 . 0 0 0 12.5 0.5 26.78 672 1.00 

553 POINT 383683 .00 4 4 0 5 3 7 6 . 0 0 0 12.5 0.5 26.78 672 1.00 

554 POINT 383486 .00 4 4 0 5 4 2 0 . 0 0 0 14.33 0.75 26.72 672 1.00 

555 POINT 383475 .00 4 4 0 5 4 2 0 . 0 0 0 14.33 0.75 26.72 672 1.00 

556 POINT 383463 .00 4 4 0 5 4 2 0 . 0 0 0 14,33 0.75 26.72 672 1.00 

557 POINT 388894 .00 4 4 0 5 8 1 2 . 0 0 0 9.14 1.86 11.37 298.2 1.00 

558 POINT 388894 .00 4 4 0 5 8 1 2 . 0 0 0 9.14 0.61 11.48 294.3 1.00 

559 POINT 388894 .00 4 4 0 5 8 1 2 . 0 0 0 74 .68 1.23 16.57 297.6 1.00 

560 POINT 388894 .00 4 4 0 5 8 1 2 . 0 0 0 11,89 0.35 2.31 298.2 1.00 

562 POINT 386593 .00 4 4 0 5 3 5 8 . 0 0 0 8.53 0.61 25.87 672 1.00 

563 POINT 386591 .00 4 4 0 5 3 1 9 . 0 0 0 8.53 0.61 25 .87 672 1.00 

564 POINT 386591 .00 4 4 0 5 3 2 9 . 0 0 0 8.53 0.61 25 .87 672 1.00 

565 POINT 386591 .00 4 4 0 5 3 3 8 . 0 0 0 8.53 0.61 25.87 672 1.00 

566 POINT 386590 .00 4 4 0 5 3 4 9 . 0 0 0 8.53 0.61 25.87 672 1.00 

567 POINT 385418 .00 4 4 0 6 0 2 1 . 0 0 0 7.01 0.23 18.4 310.9 1.00 

568 POINT 385418 .00 4 4 0 6 0 2 1 . 0 0 0 12.19 0.1 5.94 294.3 1.00 

569 POINT 385418 .00 4406021 .00 0 7.32 0.15 10.35 310.9 1.00 

570 POINT 385418 .00 4 4 0 6 0 2 1 . 0 0 0 3.05 0.47 13.34 358.7 1.00 

571 POINT 385418 .00 4 4 0 6 0 2 1 . 0 0 0 3.05 0.23 0.06 310.9 1.00 

CRA 084547-04-Tables; Table 2 - Surrounding Sources 
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Table 3 

Particle Size Distribution 

Cronus Ammonia and Urea Plant 

Source Particle Diameter Mass Fraction Particle Density 

Group PQ g/cm3 

Urea Granulator 2.5 1 1 

1 0.82 1 

2 0.06 1 

Primary 2.5 0.02 1 

Reformer 1 4 0.02 1 

5 0.01 1 

10 0.07 1 

1 0.82 1 

2 0.06 1 

Start Up Heater 
2.5 0.02 1 

Start Up Heater 
4 0.02 1 

5 0.01 1 

10 0.07 1 

1 0.82 1 

2 0.06 1 

Auxil iary Boiler 1 
2.5 0.02 1 

Auxil iary Boiler 1 
4 0.02 1 

5 0.01 . 1 

10 0.07 1 

1 0.82 1 

2 0.06 1 

Emergency 2.5 0.02 1 

Genera to rs 1 4 0.02 1 

5 0.01 1 

10 0.07 1 

1 0.82 1 

2 0.06 1 

Fire Pump 
2.5 0.02 1 

Fire Pump 
4 0.02 1 

5 0.01 1 

10 0.07 1 

2.5 0.99 1 

Loading Fi l ter 3 6 0.005 1 

10 0.005 1 

2.5 0.2 1 

Cool ing T o w e r s 4 6 0.6 1 

10 0.2 1 

CRA 084547-04-Tables; Table 3 - Particle Size Distrib 
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Table 3 

Particle Size Distribution 

Cronus Ammonia and Urea Plant 

Source Particle Diameter Mass Fraction Particle Density 

Group P9 g/cm3 

1 0.04 1 

2 0.07 1 

2.5 0.04 1 

3 0.03 1 

4 0.07 1 

5 0.05 1 

6 0.04 1 

Road Sources 
10 0.17 1 

Road Sources 
14 0.163 1 

15 0.038 1 

16 0.048 1 

17 0.067 1 

17.5 0.029 1 

18 0.038 1 

19 0.067 1 

20 0.038 1 

8.1 0.104 1 

12.5 0.105 1 

15 0.128 1 

Surrounding 0.7 0.3 1 

Sources 2 1.1 0.082 1 

2 0.105 1 

3.6 0.103 1 

5.5 0.073 1 

1 Particle distribution for the combustion of mixed fuels taken from Table B.2.2 of AP-42 Appendix B.2 

"Generalized Particle Size Distributions" 

2 Generalized particle size distribution taken from Table 3-1 of "Screening Level Ecological Risk Assessment 

Protocol" 

3 Particle distribution for fabric filters taken from Table B.2-3 of AP-42 Appendix B.2 "Generalized Particle 

Size Distributions" 

" Particle distribution spray towers taken from Table B.2-3 of AP-42 Appendix B.2 "Generalized Particle 

Size Distributions" 

4 Particle distribution road dust taken from AP-42 Appendix B.2 "Generalized Particle Size Distributions" 

CRA 084547-04-Tables; Table 3 - Particle Size Distrib 
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A p p e n d i x D 

H A P Emiss ions f r o m t h e Facil ity 

Emission Unit 
Proposed Limited 

Facility Totals 

Proposed Limited 

Facility Totals 

Pollutant TPY 

1,3-Butadiene 0.002 

Acetaldehyde 0.17 

Acrolein 0.03 

Arsenic 0.001 

Benzene 0.06 

Beryllium 0.000 

Cadmium 0.004 

Chromium 0.01 

Cobalt 0.000 

Ethylbenzene 0.13 

Formaldehyde 4.68 

Hexane 6.69 

Manganese 0.001 

Mercury 0.001 

Methanol 2.58 

Naphthalene 0.01 

Nickel 0.01 

PAH 0.01 

Propylene Oxide 0.12 

Selenium 0.0001 

Toluene 0.56 

Xylenes 0.27 

Total HAPs 15.33 

CRA 084547-01-APPA-Table 1 upd 2014-4-17; 2-HAPs Summary 
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APPENDIX E 

SOIL CONCENTRATIONS 

ARSENIC 

Cs 0.00004 mg/kg soil Highest soil concentration at year 100 
0.04 ug/kg soil 

Ds 0.00003 mg/kg soil/year Deposition per m 3 of soil 

ks 0.68 yr-1 COPC soil loss constant due to all processes 

ksg 0 yr-1 COPC loss due to biotic and abiotic degredation (Table A-2-14 of SLERA protocol) 1 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-l-2 of SLERA protocol) 1 

ksr 0.58 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annual surface runoff (USGS)2 

O s w 0.2 mL/cm 3 Soil volumetric water content (default value from Table B-l-4 of SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Kd s 29 mL/g Soil water partition coefficient (nuetral pH for each compound) 1 

BD 1,5 g/cm 3 Soil bulk density (default from Table B-l-1 of SLERA protocol}1 

ksl 9.43E-02 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 3 

I 10 cm/yr Average annual irrigation (assumed) 

E v 67.5 cm/yr Average annual evapotranspiration (USGS)4 

ksv D yr-1 COPC loss constant due tD volatilzation (No loss because compound is a metal) 

Q 2.14E-05 g/s Highest target receptor total annual deposition from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

F v 0 unitless Fraction of air concentration in vapor phase (value from Table A-2-14 SLERA protocol) 1 

Vdv 3 cm/5 Dry deposition velocity 

Cyv 8.52E-02 ng-s/g-m3 Unitized yearly average air concentration from vapor phase 5 

Dywv 0.00E+00 s/m2-yr Unitized yearly average wet deposition from vapor phase 5 

Dydp 1.12E-02 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 7.91E-03 s/m2-yr Unitized yearly average wet deposition from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987. 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
s Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 0B4547-D3-APPE-S.M1 Calculations, Arsenic 
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APPENDIX E 

SOIL CONCENTRATIONS 

BERYLLIUM 

Cs 0.00006 mg/kg soil Highest soil concentration at year 100 

0.06 ug/kgsoil 

Ds 0.000002 mg/kg soil/year Deposition per m 3 of soil 

ks 0.02 yr-1 COPC soil loss constant due to all processes 

ksg 0 yr-1 COPC loss due to biotic and abiotic degredation (Table A-2-27 of SLERA protocol) 1 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-l-2 of SLERA protocol) 1 

ksr 0.02 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annual surface runoff (USGS)2 

O s w 0.2 mL/cm 3 Soil volumetric water content (default valuefrom Table B-1-4 of SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Kd s 790 mL/g Soil water partition coefficient (nuetral pH for each compound) 1 

BD 1.5 g/cm 3 Soil bulk density (default from Table B-l-1 of SLERA protocol) 1 

ksl 3.48E-03 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 3 

I 10 cm/yr Average annual irrigation (assumed) 

E„ 67.5 cm/yr Average annual evapotranspiration (USGS)4 

ksv 0 yr-1 COPC loss constant due to volatilzation (No loss because compound is a metal) 

Q 1.28E-06 g/s Highest target receptor total annual deposition from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

F v 0 unitless Fraction of air concentration in vapor phase (value from Table A-2-27 SLERA protocol) 1 

Vdv 3 cm/s Dry deposition velocity 

Cyv 8.52E-02 p.g-s/g-m3 Unitized yearly average air concentration from vapor phase 5 

Dywv 0.00E+00 s/m2-yr Unitized yearly average wet deposition from vapor phase 5 

Dydp 1.12E-02 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 7.91E-03 s/m2-yr Unitized yearly average wet deposition from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987. 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 084547-03-APPE-Soil Calculations, Beryllium 
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APPENDIX E 

SOIL CONCENTRATIONS 

C A D M I U M 

Cs 0.001 mg/kg soil Highest soil concentration at year 100 

0.57 ug/kgsoil 

Ds 0.0001 mg/kg soil/year Deposition per m 5 of soil 

ks 0.26 yr-1 COPC soil loss constant due to all processes 

ksg 0 yr-1 COPC loss due to biotic and abiotic degredation (Table A-2-35 of SLERA protocol) 1 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-l-2 of SLERA protocol) 1 

ksr 0.23 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annual surface runoff (USGS)2 

O s w 0.2 mL/cm 3 Soil volumetric water content (default value from Table B-1-4 of SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Kd s 75 mL/g Soil water partition coefficient (nuetral pH for each compound) 1 

BD 1.5 g/cm 3 Soil bulk density (default from Table B-l-1 of SLERA protocol) 1 

ksl 3.66E-02 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 3 

I 10 cm/yr Average annual irrigation (assumed) 

E„ 67.5 cm/yr Average annual evapotranspiration (USGS)4 

ksv 0 yr-1 COPC loss constant due to volatilzation (No loss because compound is a metal) 

Q 1.18E-04 g/s Highest target receptor total annual deposition from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

F v 0 unitless Fraction of air concentration in vapor phase (value from Table A-2-35 SLERA protocol) 1 

Vdv 3 cm/s Dry deposition velocity 

Cyv 8.52E-02 pg-s/g-m3 Unitized yearly average air concentration from vapor phase 5 

Dywv O.OOE+OD s/m2-yr Unitized yearly average wet deposition from vapor phase 5 

Dydp 1.12E-02 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 7.91E-03 s/m2-yr Unitized yearly average wet deposition from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987. 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 084547-03-AFPE-Soil Calculations, Cadmium 
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Cs 

Ds 

ks 

ksg 

kse 

ksr 

ksl 

ksv 

Q 

tD 

Fv 

Vdv 

Cyv 

Dywv 

Dydp 

Dywp 

RO 

Osw 

Zs 

Kd s 

BD 

0.02 mg/kg soil 

18.98 ug/kgsoil 

0.0002 mg/kg soil/year 

0.00001 yr-1 

0 yr-1 

0 yr-1 

0.00001 yr-1 

25.4 cm 

0.2 mL/cm 3 

1 cm 

1800000 mL/g 

1.5 g/cm 3 

1.53E-06 yr-1 

87,02 cm/yr 

10 cm/yr 

67.5 cm/yr 

0 yr-1 

1.49E-04 g/s 

100 yr 

0 unitless 

3 cm/s 

8.52E-02 pg-s/g-m3 

0.00E+00 s/m2-yr 

1.12E-02 s/m2-yr 

7.91E-03 s/m2-yr 

APPENDIX E 

SOIL CONCENTRATIONS 

C H R O M I U M 

Highest soil concentration at year 100 

Deposition per m of soil 

COPC soil loss constant due to all processes 

COPC loss due to biotic and abiotic degredation (Table A-2-52 of SLERA protocol) 1 

COPC loss constant due to soil erosion (default value from Table B-l-2 of SLERA protocol) 1 

COPC loss due to surface runoff 

Average annual surface runoff (USGS)2 

Soil volumetric water content (default value from Table B-1-4 of SLERA protocol) 1 

Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Soil water partition coefficient (nuetral pH for each compound) 1 

Soil bulk density (default from Table B-l-1 of SLERA protocol) 1 

COPC loss due to leaching 

Average annual precipitation (NOAA) 3 

Average annual irrigation (assumed) 

Average annual evapotranspiration (USGS)4 

COPC loss constant due to volatilzation (No loss because compound is a metal) 

Highest target receptor total annual deposition from model 

Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

Fraction of air concentration in vapor phase (value from Table A-2-52 SLERA protocol) 1 

Dry deposition velocity 

Unitized yearly average air concentration from vapor phase 5 

Unitized yearly average wet deposition from vapor phase 5 

Unitized yearly average dry deposition from particle phase 5 

Unitized yearly average wet deposition from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987. 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA G84547-03-APPE-Soil Calculations, Chromium 
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APPENDIX E 

SOIL CONCENTRATIONS 

COBALT 

Cs 0.00003 mg/kg soil Highest soil concentration at year 100 

0.03 ug/kgsoil 

Ds 0.00001 mg/kg soil/year Deposition per m 3 of soil 

ks 0.44 yr-1 COPC soil loss constant due to all processes 

ksg 0 yr-1 COPC loss due to biotic and abiotic degredation 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-l-2 of SLERA protocol) 1 

ksr 0.38 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annual surface runoff (USGS)2 

O s w 0.2 mL/cm 3 Soil volumetric water content (default value from Table B-1-4 of SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Kd s 45 mL/g Soil water partition coefficient (nuetral pH for each compound) 1 

BD 1.5 g/cm 3 Soil bulk density (defaultfrom Table B-l-1 of SLERA protocol) 1 

ksl 6.09E-02 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 3 

I 10 cm/yr Average annual Irrigation (assumed) 

E v 67.5 cm/yr Average annual evapotranspiration (USGS)1* 

ksv 0 yr-1 COPC loss constant due to volatilzation (No loss because compound is a metal) 

Q 8.97E-06 g/s Highest target receptor total annual deposition from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

Fv 0 unitless Fraction of air concentration in vapor phase 

Vdv 3 cm/s Dry deposition velocity 

Cyv 8.52E-02 ng-s/g-m3 Unitized yearly average air concentration from vapor phase 5 

Dywv 0.OOE+00 s/m2-yr Unitized yearly average wet deposition from vapor phase 5 

Dydp 1.12E-02 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 7.91E-03 s/m2-yr Unitized yearly average wet deposition from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987, 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 084547-03-APPE-Soil Calculations, Cobalt 
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APPENDIX E 

SOIL CONCENTRATIONS 

M A N G A N E S E 

Cs 0.000002 mg/kg soil Highest soil concentration at year 100 

0.002 ug/kg soil 

Ds 0.00005 mg/kg soil/year Deposition per m 3 of soil 

ks 25.12 yr-1 COPC soil loss constant due to all processes 

ksg 0 yr-1 COPC loss due to biotic and abiotic degredation (Table A-2-145 of SLERA protocol) 1 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-1-2 of SLERA protocol) 1 

ksr , 21.62 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annual surface runoff (USGS)2 

O s w 0.2 mL/cm 3 Soil volumetric water content (default value from Table B-1-4 of SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Kd s 0.65 mL/g Soil water partition coefficient (nuetral pH for each compound) 1 

BD 1.5 g/cm 3 Soil bulk density (default from Table B-l-1 of SLERA protocol) 1 

ksl 3.51E+00 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 3 

I 10 cm/yr Average annual irrigation (assumed) 

E v 67.5 cm/yr Average annual evapotranspiration (USGS)4 

ksv 0 yr-1 COPC loss constant due to volatilzation (No loss because compound is a metal) 

Q 4.05E-05 g/s Highest target receptor total annual deposition from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

F v 0 unitless Fraction of air concentration in vapor phase (value from Table A-2-145 SLERA protocol) 1 

Vdv 3 cm/s Dry deposition velocity 

Cyv 8.52E-02 Lig-s/g-m3 Unitized yearly average air concentration from vapor phase 5 

Dywv 0.00E+00 s/m2-yr Unitized yearly average wet deposition from vapor phase 5 

Dydp 1.12E-02 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 7.91E-03 s/m2-yr Unitized yearly average wet deposition from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987, 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 084547-03-APP&Soil Calculations, Manganese 
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APPENDIX E 

SOIL CONCENTRATIONS 

NICKEL 

Cs 0.0009 mg/kg soil Highest soil concentration at year 100 

0.94 ug/kg soil 

Ds 0.0003 mg/kg soil/year Deposition per m 3 of soil 

ks 0.30 yr-1 COPC soil loss constant due to all processes 

ksg 0 yr-1 COPC loss due to biotic and abiotic degredation (Table A-2-1.45 of SLERA protocol) 1 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-1-2 of SLERA protocol) 1 

ksr 0,26 yr-1 COPC loss due to surface runoff 

RO 25,4 cm Average annual surface runoff (USGS)2 

O s w 0.2 mL/cm 3 Soil volumetric water content (default value from Table B-1-4 of SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Kd s 65 mL/g Soil water partition coefficient (nuetral pH for each compound) 1 

BD 1.5 g/cm 3 Soii bulk density (default from Table B-l-1 of SLERA protocol) 1 

ksl 4.22E-02 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 3 

I 10 cm/yr Average annual irrigation (assumed) 

E v ' 67.5 cm/yr Average annual evapotranspiration (USGS)4 

ksv 0 yr-1 COPC loss constant due to volatilzation (No loss because compound is a metal) 

Q 2.25E-04 g/s Highest target receptor total annual deposition from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

F v 0 unitless Fraction of air concentration in vapor phase (value from Table A-2-145 SLERA protocol) 1 

Vdv 3 cm/s Dry deposition velocity 

Cyv 8.52E-02 ^ - s / g - m 3 Unitized yearly average air concentration from vapor phase 5 

Dywv O.OOE+00 s/m2-yr Unitized yearly average wet deposition from vapor phase 5 

Dydp 1.12E-02 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 7.91E-03 s/m2-yr Unitized yearly average wet deposition from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987, 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 084547-03-APPESoil Calculations, Nickel 



APPENDIX E 

SOIL CONCENTRATIONS 

SELENIUM 

Cs 0.000001 mg/kg soil Highest soil concentration at year 100 

0.001 ug/kgsoil 

Ds 0.000003 mg/kg soil/year Deposition per m 3 of soil 

ks 3.83 yr-1 COPC soil loss constant due to all processes 

ksg 0 yr-1 COPC loss due to biotic and abiotic degredation (Table A-2-172 of SLERA protocol) 1 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-1-2 of SLERA protocol) 1 

ksr 3.30 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annual surface runoff (USGS)2 

O s w 0.2 mL/cm 3 Soil volumetric water content (default value from Table B-1-4 of SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Kd s 5 mL/g Soil water partition coefficient (nuetral pH for each compound) 1 

BD 1.5 g/cm 3 Soil bulk density (default from Table B-l-1 of SLERA protocol) 1 

ksl 5.35E-01 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 3 

I 10 cm/yr Average annual irrigation (assumed) 

E v 67.5 cm/yr Average annual evapotranspiration (USGS)4 

ksv 0 yr-1 COPC loss constant due to volatilzation (No loss because compound is a metal) 

O 2.56E-06 g/s Highest target receptor total annual deposition from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

F v 0 unitless Fraction of air concentration in vapor phase (value from Table A-2-172 SLERA protocol) 1 

Vdv 3 cm/s Dry deposition velocity 

Cyv 8.52E-02 pig-s/g-m3 Unitized yearly average air concentration from vapor phase s 

Dywv 0.00E+00 s/m2-yr Unitized yearly average wet deposition from vapor phase 5 

Dydp 1.12E-02 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 7.91E-03 s/m2-yr Unitized yearly average wet deposition from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987. 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated IVlean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 084547-03-APPE-Sc.il Calculations, Selenium 



Page 9 of 15 

APPENDIX E 

SOIL CONCENTRATIONS 

MERCURY 

Cs 0.000004 mg/kg soil Highest soil concentration at year 100 

0.004 ug/kgsoi i 

Ds 0.0001 mg/kg soi l /year Deposition per m 3 of soil 

ks 16.29 yr-1 COPC soli loss constant due to all processes 

ksg 0 yr-1 COPC loss due to biotic and abiotic degredation (Table A-2-131 of SLERA protocol) 1 

kse 0 yr-1 COPC loss constant due to soil eros'ion (default value from Table B-1-2 of SLERA protocol) 1 

ksr 0.02 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annua! surface runoff (USGS) 2 

O s w 0.2 mL /cm 3 Soil volumetric water content (default value from Table B-1-4 of SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Kd s 1000 mL/g Soil water partition coefficient (nuetral pH for each compound) 1 

BD 1.5 g / cm 3 Soil bulk density (default f rom Table B-l-1 Df SLERA protocol) 1 

ksl 2.75E-03 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 3 

I 10 cm/yr Average annual irrigation (assumed) 

E v 67.5 cm/yr Average annual evapotranspiration (USGS) 4 

ksv 16.26617785 yr-1 COPC loss constant due to volatilzation 

H 0.0071 a tm-m 3 /mo l Henry's Law Constant (From Appendix A-2-131 of SLERA Protocol) 1 

R 0.00008205 atm-m 3 /mol -K Universal Gas Constant (From Table B-1-6 of SLERA Protocol) 1 

T a 298 K Ambient air temperature (default value from Table B-1-6 of SLERA Protocol} 1 

P s 2.7 g /cm 3 Soil particle density (default value from Table B-1-6 of SLERA Protocol) 1 

D 3 0.0109 cmVs Diffusivity of COPC in air (From Appendix A-2-131 of SLERA Protocol) 1 

Q. 2.78E-05 g/s Highest target receptor total annual deposition from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

8.16189 

F v 1 unitless Fraction of air concentration in vapor phase (value from Table A-2-131 SLERA protocol) 1 

Vdv 3 cm/s Dry deposition velocity 

Cyv 8.52E-02 u.g-s/g-m3 Unitized yearly average air concentration from vapor phase 5 

Dywv 0.00E+00 s/m2-yr Unitized yearly average wet deposition from vapor phase 5 

Dydp 1.12E-02 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 7.91E-03 s/m2-yr Unitized yearly average wet deposit ion from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987. 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA PS4547-CB-APPE-Soil Calculations, Merouiy 
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APPENDIX E 

SOIL CONCENTRATIONS 

FORMALDEHYDE 

Cs 1.05E-05 mg/kg soil Highest soil concentration at year 100 

1.0SE-02 ug/kgsoi i 

Ds 1.18E+01 mg/kg soi l /year Deposition per m 3 of soil 

ks 1115260.39 yr-1 COPC soil loss constant due to all processes 

ksg 36.1 yr-1 COPC loss due to biotic and abiotic degredation (Table A-2-106 of SLERA protocol) 1 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-1-2 of SLERA protocol) 1 

ksr 106.14 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annual surface runoff (USGS) 2 

O s w 0.2 mL/cm 3 Soil volumetric water content (default value from Table B-1-4 of SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 1 

Kd s 2.62E-02 mL/g Soil water partition coefficient (nuetral pH for each compound) 1 

BD 1.5 g / cm 3 Soil bulk density (default from Table B-l-1 of SLERA protocol) 1 

ksl 1.72E+01 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 3 

1 10 cm/yr Average annual irrigation (assumed) 

E v 67.5 cm/yr Average annual evapotranspiration (USGS) 4 

ksv 1115100.932 yr-1 COPC loss constant due to volatilzation 

H 2.78E-04 a tm-m 3 /mo l Henry's Law Constant (From Appendix A-2-106 of SLERA Protocol) 1 

R 8.21E-05 atm-m 3 /moI-K Universal Gas Constant [From Table B-1-6 of SLERA Protocol) 1 

T 3 298 K Ambient air temperature (default value from Table B-1-6 of SLERA Protocol) 1 

Ps 2.7 g /cm 3 'Soil particle density (default value from Table B-1-6 of SLERA Protocol) 1 

D a 5.00E-01 cm 2 / s Diffusivity of COPC in air (From Appendix A-2-106 of SLERA Protocol) 1 

Q 1.35E-01 g/s Highest target receptor total annual deposit ion from model 

tD 100 yr Time period over which deposit ion occurs (default value from Table B-l-1 of SLERA protocol) 1 

F v 1 unitless Fraction of air concentration in vapor phase (value from Table A-2-106 SLERA protocol) 1 

Vdv 3 cm/s Dry deposit ion velocity 

Cyv 1.38E+0D u.g-s/g-m3 Unitized yearly average air concentration from vapor phase 5 

Dywv 0.00E+00 s/m2-yr Unitized yearly average wet deposition from vapor phase 5 

Dydp 1.93E-01 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 0.00E+00 s/m2-yr Unitized yearly average wet deposit ion from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987. 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 0B<J547-u3-APPE-Soil Calculations, Formaldehyde 
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Ds 

ks 

ksg 

kse 

ksr 

ksv 

Q 

tD 

Fv 

Vdv 

Cyv 

Dywv 

Dydp 

Dywp 

RO 

O s „ 

Zs 

Kd, 

BD 

H 

R 

T, 

Ps 

D, 

2.38E-04 mg/kg soil 
2.38E-01 ug/kg soil 

6.47E+00 mg/kg soil/year 

27247.25 yr-1 

36.1 yr-1 

0 yr-1 

26.32 yr-1 

25.4 cm 

0.2 mL/cm 3 

1 cm 

0.51 mL/g 

1.5 g/cm 3 

4.27E+00 yr-1 

87.02 cm/yr 

10 cm/yr 

67.5 cm/yr 

27180.56398 yr-1 

1.44E-04 atm-m 3/mol 

8.21E-05 atm-m3/mol-K 

298 K 

2.7 g/cm 3 

4.58E-01 cm 2/s 

7.42E-02 g/s 

100 yr 

0.999 unitless 

3 cm/s 

1.38E+00 pg-s/g-m3 

0.00E+00 s/m2-yr 

1.93E-01 s/m2-yr 

0.00E+00 s/m2-yr 

APPENDIX E 

SOIL CONCENTRATIONS 

METHANOL 

Highest soil concentration at year 100 

Deposition per m 3 of soil 

COPC soil loss constant due to ail processes 

COPC loss due to biotic and abiotic degredation (Table A-2-133 of SLERA protocol)1 

COPC loss constant due to soil erosion (default value from Table B-1-2 of SLERA protocol)1 

COPC loss due to surface runoff 

Average annual surface runoff (USGS)2 

Soil volumetric water content (default value from Table B-1-4 of SLERA protocol)1 

Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol)1 

Soil water partition coefficient (nuetral pH for each compound)1 

Soil bulk density (default from Table B-l-1 of SLERA protocol)1 

COPC loss due to leaching 

Average annual precipitation (NOAA)3 

Average annual irrigation (assumed) 

Average annual evapotranspiration (USGS)4 

COPC loss constant due to volatilzation 

Henry's Law Constant (From Appendix A-2-133 of SLERA Protocol)1 

Universal Gas Constant (From Table B-1-6 of SLERA Protocol)1 

Ambient air temperature (default value from Table B-1-6 of SLERA Protocol)1 

Soil particle density (default value from Table B-1-6 of SLERA Protocol)1 

Diffusivity of COPC in air (From Appendix A-2-133 of SLERA Protocol)1 

Highest target receptor total annual deposition from model 

Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol)1 

Fraction of air concentration in vapor phase (value from Table A-2-90 SLERA protocol)1 

Dry deposition velocity 

Unitized yearly average air concentration from vapor phase5 

Unitized yearly average wet deposition from vapor phase5 

Unitized yearly average dry deposition from particle phase5 

Unitized yearly average wet deposition from particle phase5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987. 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 084547-03-APPE-Soil Calculations, Methanol 
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APPENDIX E 

SOIL CONCENTRATIONS 

PAH (BENZO(A)PYRENE) 

Cs 1.80E-02 mg/kg soil Highest soil concentration at year 100 

1.80E+01 ug/kg soil 

Ds 8.62E-03 mg/kg soil /year Deposition per m 3 of soil 

ks 0.48 yr-1 COPC soil loss constant due to all processes 

ksg 0.477 yr-1 COPC loss due to biotic and abiotic degredation (Table A-2-20 of SLERA protocol) 1 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-1-2 of SLERA protocol) 1 

ksr 0.00 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annual surface runoff (USGS) 2 

O s w 0.2 mL /cm 3 Soil volumetric water content (default value from Table B-1-4 Df SLERA protocol) 1 

Zs 1 cm Conservative assumption of non-tilied soils (default value from Table B-l-1 of SLERA protocol}1" 

Kd s 9690 mL/g Soil water partition coefficient (nuetral pH for each compound} 1 

BD 1.5 g /cm 3 Soil bulk density (default f rom Table B-l-1 of SLERA protocol) 1 

ksl 2.83E-04 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA} 3 

I 10 cm/yr Average annual irrigation (assumed) 

E v 67.5 cm/yr Average annua! evapotranspiration (USGS)'5 

ksv 0.000395312 yr-1 COPC loss constant due to volatilzation 

H 8.36E-07 a tm-m 3 /mo l Henry's Law Constant (From Appendix A-2-20 of SLERA Protocol) 1 

R 8.21E-05 atm-m 3 /mol-K Universal Gas Constant (From Table B-1-6 of SLERA Protocol) 1 

T a 298 K Ambient air temperature (default vaiue from Table B-1-6 of SLERA Protocol) 1 

P 5 2.7 g / cm 3 Soil particle density (default value from Table B-1-6 of SLERA Protocol) 1 

D a 2.18E-02 cm 2 / s Diffusivity of COPC in air (From Appendix A-2-20 of SLERA Protocol) 1 

Q 2.64E-D4 g/s Highest target receptor total annual deposit ion from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 1 

F v 0.265 unitless Fraction of air concentration in vapor phase (value from Table A-20- SLERA protocol) 1 

Vdv 3 cm/s Dry deposit ion velocity 

Cyv 1.38E+00 ug-s/g-m3 Unitized yearly average air concentration from vapor phase 5 

Dywv 0.00E+00 s/m2-yr Unitized yearly average wet deposit ion from vapor phase 5 

Dydp 1.93E-01 s/m2-yr Unitized yearly average dry deposition from particle phase 5 

Dywp 0.00E+00 s/m2-yr Unitized yearly average wet deposit ion from particle phase 5 

1 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
2 Average Annual Runoff in the United States, USGS, 1987. 
3 Annual Average Precipitation, Oregon Climate Service, December 1997. 
4 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
5 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 0B4S4r-03-ArrE-Stiil Calculations, PAH 
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APPENDIX E 

SOIL CONCENTRATIONS 

PROPYLENE OXIDE 

Cs 4.19E-07 mg/kg soil Highest soil concentration at year 100 

4.19E-04 ug/kg soil 

Ds 3.04E-D1 mg/kg soil/year Deposition per m of soil 

ks 724483.04 yr-1 COPC soil loss constant due to all processes 

ksg 32.3 yr-1 COPC loss due to biotic and abiotic degredation 1 

kse 0 yr-1 COPC loss constant due to soil erosion (default value from Table B-1-2 of SLERA protocol) 3 

ksr 123.57 yr-1 COPC loss due to surface runoff 

RO 25.4 cm Average annual surface runoff (USGS)3 

0 5 W 0.2 mL/cm 3 Soil volumetric water content {default value from Table B-1-4 of SLERA protocol) 2 

Zs 1 cm Conservative assumption of non-tilled soils (default value from Table B-l-1 of SLERA protocol) 2 

Kd s 0.0037 mL/g Soil water partition coefficient (nuetral pH for each compound} 2 

BD 1.5 g /cm 3 Soil bulk density (default from Table B-l-1 of SLERA protocol) 2 

ksl 2.00E+01 yr-1 COPC loss due to leaching 

P 87.02 cm/yr Average annual precipitation (NOAA) 4 

I 10 cm/yr Average annual irrigation (assumed) 

E v 67.5 cm/yr Average annual evapotranspiration (USGS)5 

ksv 724307.1214 yr-1 COPC loss constant due to volatilzation 

H 1.23E-04 atm-m 3 /mol Henry's Law Constant (From Appendix A-2-5 of SLERA Protocol) 2 

R 8.21E-05 atm-m 3/mol-K Universal Gas Constant 1 

Ta 298 K Ambient air temperature (default value from Table B-1-6 of SLERA Protocol) 2 

Ps 2.7 g/cm 3 Soil particle density (default value from Table B-1-6 of SLERA Protocol) 2 

D a 1.04E-01 cm 2 /s Diffusivity of COPC in air 6 

Q. 3.48E-D3 g/s Highest target receptor total annual deposition from model 

tD 100 yr Time period over which deposition occurs (default value from Table B-l-1 of SLERA protocol) 2 

F v 1 unitless Fraction of air concentration in vapor phase (value from Table A-2-5 SLERA protocol}2 

Vdv 3 cm/5 Dry deposition velocity 

Cyv 1.38E+00 pg-s/g:m3- Unitized yearly average air concentration from vapor phase 7 

Dywv 0.DDE+00 s/m2-vr Unitized yearly average wet deposition from vapor phase 7 

Dydp 1.93E-01 s/m2-yr Unitized yearly average dry deposition from particle phase 7 

Dywp 0.OOE+OO s/m2-yr Unitized yearly average wet deposition from particle phase 7 

1 Screening Assessment for the Challenge, Environment Canada, October 2013. 
2 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities, USEPA, August 1999. 
3 Average Annual Runoff in the United States, USGS, 1987. 

Annual Average Precipitation, Oregon Climate Service, December 1997. 
5 Estimated Mean Annual Actual Evapotranspiration, In Centimeters, During the Period 1971-2000, USGS, February 2013. 
6 GSI Chemical Database, GSI Environmental, 2013. 
7 Appendix E, Unitized Annual Average Deposition for HAP Soil Concentration Calculations. 

CRA 0S45J7-ri3-ArPE-Soa CakulaaniiB, Propylene Oxide 
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APPENDIX E 

SOIL H A P C O N C E N T R A T I O N S 

A N D ECOLOGICAL B E N C H M A R K S 

. •. • '.MaXjhjitftrSciH 

Concentration •:•: 

•im/^h 

.USEPA fegiori-SESL-

•:-\-\-0ng/kg^[^:\ 

: USEPA .(R(S\ hi&AEL: '• 

: :$bjl PaCkpfoMd: •: 

.Levels-:-: • :•: 

Metal HAPS 

Arsenic 0.00004 5.7 11.3 

Beryl l ium 0.00006 1.06 0.56 

Cadmium 0.00057 0.00222 .- 0.5 

Chromium (Total) 0.01898 0.4 ; 13 

Cobalt 0.00003 0.14 8.9 

Manganese 0.00000 
j . 

• 

• 

Mj§ j l § |§ feW^ 630 

Mercury 0.000004 0.1 0.05 

Nickel 0.00094 13.6 13 

Selenium 0.000001 27.6 0.37 

Organic HAPS 

Formaldehyde 1.05E-05 15 

Methano l 2.38E-04 g a g e 500 

P A H 1 1.80E-02 ] 5J 

Propylene Oxide 4.19E-07 I 'i 1 100 

CRA 084547-03-APPE-Soil Calculations, Soil RI 
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Appendix E 

Unitized Annual Average Deposition for HAP Soil Concentration Calculations 

Pollutant Scenar io 
Cyv Dywv Dydp Dywp 

Pollutant Scenar io 
u.g-s/g-m3 s/m2-yr s /m2-yr s /m2-yr 

Inorganic HAPs 

Facility 8.52E-02 0.00E+00 1.12E-02 7.91 E-03 

Inorganic HAPs Facility + Surrounding 

Sources 
3.30E+02 O.OOE+00 7.54E+01 5.46E+00 

Organic H A P S 

Facility 1.38E+00 0.00E+00 1.93E-01 0.00E+00 

Organic H A P S Facility + Surrounding 

Sources 
6.78E+01 O.OOE+00 1.08E+01 0.00E+00 

C R A 084547-03-APPE-Soi l Calculations; Soil Concentration Information 


